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tainable head of 18 ft., is rated at 250 HP. The 
total power of each set of ‘turbines is, therefore, 
1000 HP. At present 5 units are in position, the 
pn additional turbines will be installed later. The 
turbines for the exciters consist of three 18-in. 
victor cylinder gate wheels, having, at 259 revo- 
jutions per minute a total of 300 HP. 

Two draft tubes lead from each main turbine, 
the forward tube descending straight into the tail- 


Fig. 1.—Section of Main Concrete Dam Showing 
Overfall and Section of Abutment. 


race beneath the power house, the rear or up- 
stream tube curving and flaring downward and 
outward. Each tube is 9 ft. 6 ins. in diameter at 
the bottom. Two draft tubes are also allotted to 
each set of exciter wheels. 

The speed of each set of main wheels is regu- 
lated by a Geisler electro-mechanical governor, 
mounted on a platform directly over the turbine 
shaft, and between the head wall and the genera- 
tor. The use of electricity renders the mechanism 
of this governor extremely sensitive and effective, 
and the gates can be entirely opened or shut in 6 
seconds should the full current be thrown on or 
off. The driving pulley is replaced by a rawhide 
pinion, giving a rigid connection between the gov- 
ernor and the wheel. The governor wheel speed 
may be inereased to shut off or throw on in less 
than 6 seconds, if necessary. This type of gov- 
ernor is now in use in many of the most impor- 
tant electric power transmissions in this country, 
including those of Columbia, S. C.; Pulzer, N. C.; 
Lachine, Que.; West Kootenay, B. C., and Mont- 
moreney, Que. The exciter wheel gates are con- 
trolled by improved “‘Snow” governors. They are 
especially adapted to the regulation of water 
wheels driving exciters, and are provided’with ad- 
justable stops, which limit the hoisting action on 
the gate as soon as the gate is fully open. 

Generators.—These are placed in a large well- 
lighted room, Fig. 6, 34 x 255 ft., and 30 ft. 5 ins. 
high in the clear, from floor to roof truss. The 
ultimate generator capacity of the station is 7,000 
HP., in 7 generators, each of 750 K-W. capacity, 
although only 5 have been installed and are now 
running, These are uni-tooth, three-phase, 40-pole 
750-K-W., 114-revolution alternating current ma- 
chines, having revolving fields and stationary ar- 
matures. They are wound to deliver to the trans- 
mission lines, 86 amperes at a periodicity of 38 
cycles and a pressure of 12,000 volts. They are 
arranged for operation in parallel at constant volt- 
age. By using the revolving field type of gener- 
ator it was possible to secure this high pressure 
directly from the machine without the use of step- 
up transformers. As the current is to drivesynchro- 
nous and induction motors, to operate lights and 
to be converted into direct current through rotary 
converters, a frequency of about 40 cycles was se- 
lected as most suitable. 

The alternators are similar in their main char- 
acteristics to those successfully used in the La- 
chine Rapids plant at Montreal; that is, the arma- 
‘ure frame or ring is of the box type, 15 ft. 4 ins. 
in diameter and 36 ins. wide. It is bolted to a base 
IS ft. 2 ins. long by 10 ft. wide, along which it 
may be moved parallel with the shaft, in order 
that the revolving field spider and poles may be 
“covered should occasion arise. The field ring is 
‘ted to the spokes of the spider and carries 40 
Poles each, securely fastened by two bolts to the 
‘og. The whole revolves on a shaft 15 ins. in 


diameter, provided with a rigid bolt-coupling on 
the turbine side, which connects with the turbine 
shaft. The dynamo shaft is also extended at the 
other end for coupling to a vertical steam engine 
in case of necessity. . 

The following reasons for selecting this type of 
alternator have been given by Mr. C. P. Stein- 
metz of the General Electric Co.: 

In addition to the advantage which the stationary 
armature type has over the stationary field type in al- 
lowing a high transmission voltage to be taken directly 
from the armatures, it allows of a fairly low saturation 
of the magnetic circuit giving an almost straight satura- 
tion curve. This is preferable in power transmission, 
since a considerable increase in the voltage may be ob- 
tained if needed to cover excessive drop in the lines due 
to heavy loads, and the voltage may be maintained even 
if the speed remains low. 

The exciters for magnetizing the fields of the 
generators are placed one on each side of the stair- 
way leading to the switchboard gallery. They 
are 6-pole, 100-K-W., 125-volt standard General 
Electric machines with ribbed field frame and iron- 
clad armatures. 

Switchboard.—The switchboard is 
erected on a gallery on the north 
wall of the dynamo room, and is 
built up of nine polished blue Ver- 
mont marble panels, each 7 ft. 6 
ins. x 3 ft. and 2 ins. thick. Five are 
used for the generators and two for 
the feeders; one is the total output Fig. 
panel and the last is for the control 

of the exciters. The generator pan- 
els occupy the left side of the board. and space is 
left for two additional panels. The feeder panels 
are on the right side; the total output panel is be- 
tween these and the generator panels. 

Each generator panel is equipped with one in- 
clined coil alternating ammeter reading to 75 am- 
peres for the armature, and one direct current am- 
meter reading tv 150 amperes for the field. Above 
each of these is a pilot lamp and a synchronizing 
lamp. Beneath the two ammeters is an inclined 
coil voltmeter reading to 15,000 volts, and beneath 

this instrument are three single-blade, double- 
throw, quick-break, high-tension switches, which 
are each mounted upon pyramids of corrugated 


blade, marble barriers 114 ins. thick, 8 ins. long 
and 12 ins. wide, from the face of the board are 
erected between the blades. 

On the left hand side of each-generator panel 
sub-base are two 100-ampere, double-pole, double- 
throw, carbon-break switches—one the field switch, 
the other the lighting switch. On the back of the 
panels are the high tension fuse blocks. 

These fuse blocks, designed for 20,000 volts, are 
of the snap break expulsion. type. They are 
mounted on pyramids of corrugated hard rubber, 
which contain copper spring contact clips between 
which the two copper blades on the block enter, 
connecting the fuse block to the line. The alumi- 
num fuse is held tightly between two arms which 
are movable around a pivot and may be pulled 
apart by two strong spiral springs ehcircling this 
pivot. As soon as an increase of current in the 
line melts the fuse, its two halves are instantly 
pulled apart, thus preventing the formation of an 
are between the two halves. The melting of the 
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3.—Section of Earth Embankment Forming 
Roadway. 


fuse can only occur in a small chamber protected 
by wooden blocks. The whole fuse block is in- 
serted in the line by simply pushing the two blade- 
like copper contacts between the clip contacts, 
which are connected by solid copper rods to the 
bus-bars. The field rheostats are hung beneath 
the gallery, and are operated by hand wheels con- 
veniently placed on the gallery. 

The exciter panel controlling the two direct cur- 
rent exciters carries two pilot lamps, two circu- 
lar dial ammeters, each reading to 1,000 amperes, 
one volt-meter reading to 150 volts, one four- 
point pressure switch, one synchronizing switch, 
two 880-ampere, triple-blade, double-throw, equal- 
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Fig. 5.—SECTION OF POWER HOUSE SHOWING TURBINES, DRAFT TUBES, GENERATORS, ETC. 


hard rubber. Similar pyramids intervene at the izer switches and two packed card rheostats placed 


back of the board between the bus-bars and the 
boards. The corrugations give a total distanc« of 
about 8 ins. of surface between the metal clips ana 
hinge and the surface of the marble on each side. 
As these switches are to break current of 12,000 
volts they are tested to break without difficulty 
currents of 21,000 volts. For safety the switches 
are made without handles, an eye being made in 
the end of each blade, into which a hook at the end 
of a stick may be inserted and the switch opened 
by the attendant from a safe distance. Further, 
to prevent any dangerous arcing from blade to 


at the rear. 

The two feeder panels are alike in every respect, 
and each outgoing line is provided with an inde- 
pendent ammeter reading to 150 amperes. and a 
quick-break, double-throw, high-tension switch 
similar to those on the generator panels, and sim- 
ilarly mounted on the board. Mounted also on 
corrugated hard rubber pyramids are the six cir- 
cuit breakers or automatic plunger switches, 
which are a special form of quick-break, non-arc- 
ing switches. A rocker arm controls the three 
switches for each set of bus-bars, so that they may 
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be all released at once. On the upper part of each 
feeder panel at the back is a current transformer 
for each outgoing line, two recording single-phase 
watt meters, each reading to 25 amperes and 12,- 
000 volts and two potential transformers. On the 
front of the output panel are 2 Thomson recording 
watt meters for balanced three-phase circuits, 
each reading to 300 amperes and 12,000 volts 
and 12 triple-pole, single-throw 100 ampere 
switches with fuses for the lighting circuits. On 
the back are 4 potential and 2 current trans- 
formers. 

The lightning arresters are of the G. E. short 
gap type, similar to those installed on nearly all 


now considered necessary, and is artificially 
brought into the line in the shape of reactive coils 
in cases where the natural self-induction is too 
small. The circuits are carried on poles, 30 to 60 
ft. long, and all 8 ins. in diameter at the top. Each 
pole carries one cross arm, on one side of which 
are two porcelain insulators of the triple petti- 
coated type, a third being on the other side. For 
lightning protection a barbed wire, frequently 
grounded, runs along the tops of the poles. 

The line takes a westerly direction to East Glen- 
ville, and then due south to Schenectady. At the 
end of the Glenville bridge over the Mohawk, the 
town limits, it is carried down to the ground and 


lar generator is superseded by the 500-K-w. ... 
chronous motors. This is a 12-pole, 400-;...\. 
tion machine of the revolving field type, 
directly for 10,000 volts. The small engin. ), 
ing the exciters is replaced by the 100-K-W. .,, 
chronous motor—an 8-pole, 600-R. rey 
field machine similarly wound. This 
renders the testing department independ... 
everything but the speed of the Mechan) .. 
generators which will be kept as nearly cons:an; 
as possible. fae 
The three rotaries supplying 250-volt cur, 
the factory motors are 10-pole, 400-K-w. |. 7 
P. M. machines, having two cotnmutators . 


Fig. 6.—INTERIOR OF DYNAMO ROOM SHOWING FIVE THREE-PHASE GENERATORS, SWITCHBOARD, ETC. 


of the important long distance transmission lines 
in this country which have proved most satisfac- 
tory. It will be remembered that this arrester al- 
lows the passage of any high potential discharge, 
but effectually prevents the line current from fol- 
lowing and maintaining an arc. The action of the 
arrester is dependent upon the cooling effect of 
two metal cylinders, 2 ins. in diameter and 2 ins 
long, placed 1-32d-in. apart, aided by the reversai 
of the alternating current and the introduction of 
a low non-inductive resistance, composed of 
graphite rods. The line is protected by double-pole 
2,000-volt arresters connected 6 in series to give 
the necessary number of spark gaps. There are 3 
sets of these; one at Mechanicsville, grouped 
around the first transmission pole in a small house 
15 ft. square, one set where the overhead pole line 
connects with the underground cable and the third 
at the General Electrfe works. 

The lead covered cables from the generators are 
taken out at the base of the machine, and are laid 
in ducts in the floor. The cables rise on a frame 
from the floor duct to the switchboard on the gal- 
lery, from the back of which the line wires rise to 
supports bolted to the I-beam on the north wall, 
which supports one of the crane runways, and 
thence around the building part way and out. 

The transmission line from Mechanicsville to 
Schenectady is the only one in place at present. It 
consists of three No. 000 B. & S. bare wire, this 
large gage being employed in order to give the line 
as high self-induction as possible. The insertion 
of self-induction in transmission lines is a depart- 
ure from earlier practice. In cases where syn- 
chronizing apparatus is used, self-induction is 


General Electric Co., Schenectady, N. Y., Builders. 


connected to three cables of No. 1 B. & S. stranded 
copper wire, insulated by one-quarter-inch rub- 
ber and 3-32-in. lead sheets, which are laid in 
terra cotta conduits. ‘These cables run 1,700 ft. 
along Washington Ave., rise to poles again, pass 
through Rotterdam St. to the Erie Canal, and 
along the canal to a point directly opposite the 
General Electric Company’s power station. They 
then cross the canal and enter the works. 

The introduction of this transmitted electrical 
power into this factory will work a considerable 
change. At present all the machinery is driven 
by electric motors, while the testing department 
demands an independent supply of current for the 
work it carries on. There are at present, there- 
fore, two distinct generating plants. The 550-volt 
motors in the testing department are supplied from 
an engine driven multipolar generator of 500 K-W. 
capacity, while a smaller engine drives a number 
of exciters, which allow of independent control of 
the excitation of all machines is this depart- 
ment. The factory is operated by a number of 
250-volt motors running on the same circuit as 
the factory lights. These motors will not be 
changed, and the steam plant which supplies therm 
will be retained as a reserve in case the power 
from Mechanicsville should fail. The electric 
power plant superseding the present steam plant 
at the works will, therefore, consist of two syn- 
chronous motors, one of 500 K-W., the other of 
100-K-W., and three 400-K-W. rotary converters 
—the synchronous motors for the testing depart- 
ment, the converters to supply current to the fac- 
tory motors. 

The Jarge engine driving the 500-K-W. multipo- 


sets of collector rings, connected to independent 
windings on the armature. They receive the three- 
phase current from independent secondary coils 
of the same set of air blast transformers. When 
connected in multiple they furnish current at nor- 
mal pressure of 250 volts, but as they may b 

called upon to furnish current to the testing de- 
partment, in case the demand exceeds the supply 
from the synchronous motor driven machine, they 
may be connected in series to give 500-volt cur- 
rent, operating in parallel with the railway gen- 
erator, driven by the synchronous motor in the 
testing department. Synchronous motors were 
selected in preference to induction motors on ac 

count of, first, their more constant speed ani 
greater efficiency; second, because they do not 
produce lagging currents, but the phase displa:e- 
ment and power factors may be controlled as de- 
sired by means of controlling the field excitation 
It is also a fact that synchronous motors of tlie 
revolving field type and of good design are se!f- 
starting even under heavy load, and will easily 
carry two or three times full load without falling 
out of step for a time, which is limited only by the 
heating of the motor. 

The entire construction of the dams, power hous 
and lines has been carried out by the Nationa! 
Contracting Company, of which G. M. Furman ‘5 
general manager. Mr. R. A. Mathews, supe!in- 
tendent, and J. A. Leonard, constructing engin:«! 
The electrical equipment is furnished by the ©: 
eral Electric Company and the hydraulic eq! |: 
ment by the Stillwell-Bierce & Smith-Vaile 
Dayton, O., to which company was confided t'« 
entire development contract, 7t took the Hudson 
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River in its natural condition and turned over to 
the operating company the plant in running order. 

The officers of the Hudson River Power Trans- 
mission Company are: General Edmund Hayes, ot 
“puffalo, N. ¥., president; R. N. King, president of 
Stillwell-Bierce & Smith-Vaile Co., of Dayton, O., 
vice-president; G. M. Furman, Newark, N. J., 
treasurer; Mr. E. J. Richards, Boston, Mass., su- 
perintendent, J. S. O’Shea, manager. 

Our acknowledgments are due to the General 
Electric Co. for the cuts and information made use 
the preparation of this article. 
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SEWAGE PURIFICATION BY INTERMITTENT FILTRA- 
TION AT CENTRAL FALLS, R. I. 


The city of Central Falls, R. L., has an estimated 
population of 16,000, compactly located on an area 
of only 1.8 square miles. A public watcr supply 
was introduced in a portion of this territory in 
1879, the city having been formed only a few 
years ago. Sewers were first put in operation in 
iss. The sewerage system is divided into two 
districts. The larger of these districts was the 
first to be provided with sewers, the contents of 
which are discharged into the Blackstone River 
without treatment. At the close of 1897 this dis- 
trict had about 64% miles of sewers, and 374 house 
connections. 

In 1893, a report on a sewerage system for the 
second, or western district, was made by Mr. S. M. 
Gray, M. Am. Soc. C. E., of Providence. Mr. 
Gray recommended the construction of both san- 
itary and storm sewers, but on the separate plan, 
the sewage proper to be treated by chemical pre- 
cipitation. In 1894, Mr. L. C. Heywood, the en- 
gineer for the town of Lincoln, from which the 
city of Central Falls was afterwards set off, rec- 
ommended combined sewers, with disposal by in- 
termittent filtration, advising the present location 
for filter beds. The sewers were begun under Mr. 
Heywood, who died in January, 1895, and was suc- 
ceeded by Mr. Wm. Faitoute Keene, Assoc. M. 
Am. Soc. C. E., the present city engineer, 
before more was done about the filter beds than to 
buy the land. Mr. Keene designed the settling 
basins and filter beds now in use and they were 
also built under his direction as city engineer. 
The effluent from the beds, together with the 
storm overflow, discharges into the Moshassuck 
River, which empties into the head of Narragan- 
sett Bay. 

About Sept. 1, 1896, the sewers and filter beds 
were put in use. At the close of 1897 there were 
about 14% miles of sewers in the district, includ- 
ing the outlet, with 87 house connections, serving 
101 houses. On June 11, 1898, the number of con- 
nections had increased to 98 and these gave ser- 
vice to 112 houses. Each house in this district had 
an average of about ten inhabitants by the census 
of 1895. 

The lower portion of the outlet is a 60 x 90- 
in. brick sewer, of horseshoe shape, 863 ft. in 
length, with a grade of 0.1 ft. in 100 ft. There has 
been trouble with sand in the invert of this sewer, 
which has reached a depth of 1 ft. between periods 
of removal, At the’lower end of the outlet sewer 
there is an automatic device by means of which 
the entire flow may be shut off from the beds dur- 
ihg heavy rains. This device consists of a brick 
well, 5 ft. square inside, with a 12-inlet from the 
brick sewer, and two 12-in. outlets, one of which 
is the overflow. The regulating is done by a float 
connected with a shut-off gate on the trestle pipe 
line, mentioned below, so arranged that when the 


. float reaches a certain height the gate closes, and 


the sewage runs through to the overflow pipe. 

The sewage is conveyed from the end of the brick 
outlet across the swamp to the settling tanks and 
beds through a 12-in. Akron pipe on a timber 
trestle. The pipe is in 2-ft. lengths, with yarn 
and cement joints. Settlement of the trestle was 
expected and provided for, but the settlement has 
been greater than was expected. The trestle was 
built only for temporary use. 

Two settling tanks are provided, near the beds, 
as shown by the plan. This plan gives the prin- 
cipal dimensions of the tanks, beds and accessories, 
with the exception of the available depth of the 
tanks, which is 40 ins. 

Only one of the two settling tanks is used at 


present. Each tank has an available capacity, for 
purposes of sedimentation, of 70,000 gallons. Both 
tanks are floored over and have a roof forming a 
one-story building. Part of the enclosed space 
is used for a gage room and office, and the remain- 
der for the storage of sprinkling wagons and other 
city property. Beneath the gage room is a small 
receiving and regulating tank for each of the set- 
tling tanks. 


When the plant was visited in November, 1897, 
by a member of the editorial staff of this jour- 
nal, the practice was to discharge the one tank 
in use when the sewage in it had accumulated to 
a depth of 25 ins., or about once in two or three 
days. The sludge was then being turned onto the 
filter beds, but in June, 1898, Mr. Keene informed 
us that the sludge was then being discharged onto 
a separate bed, the sewage in the tank standing 
from one to two days. 

The city bought 32 acres of land for disposal 
purposes, at a cost of $20,000. Most of this land is 
swampy, but it includes a hill containing very 
good filtering material. Thus far only three beds 
have been built, of equal size, giving a total avail- 
able area of 0.6 acre. Since this article was put in 
type Mr. Keene has informed us that three new 


ym, 


4 


THE FIRST RAILWAY IN KOREA. 


The American victories in the Philippine Islands 
will undoubtedly have an important result in call- 
ing attention to American commercial move- 
ments in the Far East and in promoting our 
foreign commercial interests. In a recent issue 
we described some of the work done by Americans 
in the Hawaiian Islands, and we are now able to 
present some interesting particulars of the rail- 
way which is being built in the little empire of 
Korea by the Seoul & Chemulpo Ry. Co., under 
a concession granted in 1893 to Mr. James R. 
Morse, president of the American Trading Co., of 
New York city. Until within the past few years, 
Korea has been probably the most isolated ana 
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PLAN OF SETTLING TANKS AND FILTER BEDS FOR THE SEWAGE DISPOSAL WORKS OF CEN- 
TRAL FALLS, R. I. 


Wm. Faitoute Keene, City Engineer. 


beds are under construction, each with an area of 
0.2 acre. No chemical analyses of the sand have 
ever been made. 


The total amount of sewage treated during 
1897 was 4,042,721 gallons, or an average of about 
11,700 gallons a day. This, on an area of 0.6 acre, 
is equal to about 19,500 gallons per acre per day. 
Mr. Keene places the flow of sewage in June, 1898, 
at about 20,000 gallons a day, and states that the 
sewage is very strong, as no ground water enters 
the sewers. He says that in consideration of the 
fact that authorities allow one acre for each 1,000 
inhabitants, and their 0.6 acre is treating the sew- 
age from 1,120 people, he does not think the rate 
is a low one. According to his figures the flow is 
now nearly double the average for the year 1897, 
being at the rate of about 33,000 gallons per ecre 
per day. 

One man is stationed at the beds for the purpose 
of caring for them and recording the amount of 
sewage treated, together with the temperature of 
both air and sewage. In November, 1897, the 
beds were found to be nicely graded and every- 
thing appeared to be in good condition. The 
sand is light in color, giving the beds a unique ap- 
pearance. The embankments are of sand and have 
not yet been covered with grass. The sand was 
handled for about 12 cts. per cu. yd. The total 
cost of the plant, including the trestle across the 
Swamp, but not including land, has been about 
$10,000 thus far. The unit cost will be diminished 
as the disposal works are extended. We are in- 
debted to Mr. Keene for courtesies extended dur- 
ing the visit of our representative to the plant, and 
for drawings, reports and notes furnished to us. 


self-dependent state in the world, having few 
relations with other countries and being practi- 
cally devoid of all the improvements of modern 
civilization, but the advent of the railway will un- 
doubtedly lead to the opening up of the country 
for foreign trade. 

The railway will extend from the port of Che- 
mulpo to the capital city of Seoul, a distance of 
about 25 miles, but it will not be completed un- 
til early in 1899. Delays in the construction have 
been caused by the owners recently deciding upon 
extensive changes in reducing the maximum 
grade from 2% to 1%, and decreasing the mimi- 
mum curvature from 8° to 6°. Other delays have 
occurred in reclaiming from the sea all the land 
necessary for extensive terminals at Chemulpo, 
necessitating the construction of a strong sea- 
wall and much filling in on the foreshore. The 
line will pass through a country composed of val- 
leys and small hills, the highest and lowest ele- 
vations or summits being 146 ft. and 35 ft. For 
two-thirds of its length the line will pass through 
rice fields. The traffic will consist largely of rice, 
beans, coal and general freight. The gage is 
4 ft. 8% ins., which is the same as that of the 
Chinese railways, except that the new Manchurian 
Railway will be of the Russian standard gage of 
5 ft., being an extension of the Trans-Siberian Ry. 
It is expected that eventually a line will be built 
northward from Seoul to connect with the Man- 
churian line, or with the North China Ry. from 
Pekin. 

There are no very important engineering works, 
with the exception of a steel truss bridge 2,063 ft. 
long, having ten equal spans, which crosses the 
Han River four miles south of Seoul. This bridge 
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was built by the Universal Construction Co., of 
Chicago, (Illinois Steel Co.). Timber trestles are 
used for other crossings, and it is probable that 
these will be replaced by steel structures in the 
near future. There are no tunnels, and the mate- 
rials encountered in excavation are mainly gran- 
ite, decomposed granite, clay and loam. The 
American-Oriental Construction Co. has the con- 
tract for construction, and most of the work is 


few of the minor details need to be mentioned here. 
Fig. 1 shows the strains and composition of the 
different truss members; Fig. 2, a half trans- 
verse section disclosing the latticed floor beams 
and stringer and floor construction, and Fig. 3, 
details of the abutment anchorages. As will be 
seen, the roadway is carried by seven lines of in- 
termediate stringers and two guard rail stringers, 
and each sidewalk by one intermediate stringer 
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FiG. 1.-STRAIN SHEET AND MAKE UP DIAGRAM, DAVIS AVE. CANTILEVER HIGHWAY BRIDGE, ALLEGHENY CITY, PA. 


D. L. Fulton, Superintendent Highways and Sewers, Allegheny City, Pa. 
Gustave Kaufman M. Am. Soc. C. E., Pittsburg, Pa., Contractor. 


done by small sub-contracts; Korean, Japanese 
and Chinese laborers being employed. 

The track is laid with 56-Ib. rails, rolled by the 
Illinois Steel Co., the joints being spliced by soft 
steel angle-bars with four bolts. The ties are of 
Korean and Japanese timber, similar to pine of 
moderate quality, and there are 15 ties to a rail. 
The ballast is of broken stone. 

The equipment includes four locomotives, 20 
passenger cars and 100 freight cars. The loco- 
motives are tank engines of the mogul type, built 
by the Brooks Locomotive Works, of Dunkirk, N. 
Y., and one of these was illustrated in our issue or 
Feb. 24. The cars are of the American type, and 
most of them were made by the Jackson & Sharp 
Co., of Wilmington, Del. 

For the information respecting this railway we 
are indebted to Mr. D. H. Collbran, of the Amer- 
ican-Oriental Construction Co. (formerly of the 
Colorado Midland Ry.), who is in charge of the 
company’s interest in Korea. Mr. Collbran has 
the concession for an electric railway at Seoul, 
and five miles of 25-Ib. rails for this line have 
been shipped from this country. He is also nego- 
tiating for a concession for the electric lighting of 
that city. 


THE DAVIS AVENUE CANTILEVER HIGHWAY BRIDGE, 
ALLEGHENY CITY, PA. 


We illustrate herewith the strain sheet and some 
of the more important details of a cantilever 
highway bridge new being built to span a deep 
ravine which intercepts the approach to River- 
view Park, in the city of Allegheny, Pa. The 
park has an area of about 250 acres, and is being 
rapidly improved by drives and footpaths. It 
is situated in the northern part of the city, and at 
present is reached by only two main streets from 
the center of the city. The bridge illustrated is 
designed to give access to the western portion of 
the park from all that portion of the city lying 
to the north and west. A road along the bottom 
of the ravine, which the bridge crosses, also gives 
access to the western end of the park. The con- 
tract for building the bridge has been let to Mr. 
Gustave Kaufman, M. Am. Soc. C. E., of Pitts- 
burg, Pa., for $25,754. 

The illustrations explain quite fully the princi- 
pal structural features of the bridge, and only a 


and an outside stringer. The intermediate road- 
way stringers are rolled I-beams, but the side- 
walk and guard rail stringers are made up of 
plates and angles. These stringers rest on top 
of the floor beams and are riveted to them. On top 
of the stringers come buckle-plates \4-in. thick 
arched 24% ins., which are riveted to the top 


Anchorage at 
Abutments 


Fig. 3.—Abutment Anchorages, Davis Ave. Bridge. 


flanges of the I-beams with rivets to be spaced 
not more than 5 ins. apart. These buckle plates 
sustain the floor covering of concrete and asphalt 
paving. The specifications call for a thickness 
of 2% ins. of concrete over the highest part of the 
buckle plates, the concrete to consist of Portland 
cement, clean, sharp sand, and 1% in. broken 
stone. The paving of asphalt will be 114 ins. thick. 

All parts of the bridge will be of steel except 
the lateral rods and welded parts, which will be of 
wrought iron. The various members were de- 
signed so that the following unit strains would 
not be exceded: 


Bearing on shop rivets...... cid 15,000 Ibs. 
Shearing on ro | rivets and pins.............. 7,500 “ 


For wind stresses an addition of 25% was made 
to the above unit strains. In regard to riveted 
work the specifications contained the following 
requirements: 


any of the stress, and in plates %-in. thick or over the 
regular value shall be used. In deducting rivet holes 
to obtain the net section in tension the rivet hole will be 
taken with a diameter of \-in. larger than the undriven 
rivet for rivets with full heads and %-in. larger for 
countersunk rivets. All rivet holes shall be punched 
1-16-in. larger in diameter than the diameter of rivet to 
be used, 


The requirements for workmanship called for 


J Sidewalk Stingers, 
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Fig. 2.—Transverse Section of Davis Ave. Bridge, 
Showing Sidewalk and Floor Construction. 


first-class methods and finish, but present nothing 
unusual. In regard to the material, the specifi- 
cations state that, 


All steel must be uniform in quality and must be made 
by the open-hearth process. It shall contain not more 
than 0.08% phosphorous in the finished product, and shal! 
have an ultimate tensile strength of not less than 56,0) 
lbs. nor more . Ibs. per sq. in.; an elasti 
limit of not less than 30,000 Ibs. per sq. in.; an elongation 
in 8 ins, of not less than 25%, and shall show a reduction 
in area at the point of fracture of not less than 45%. 
Steel for rivets shall have an ultimate strength of from 
48,000 Ibs. to 58,000 Ibs. per sq. in.; an elastic limit of 
not less than-one-half the ultimate strength; an elongation 
of 26% in 8 ins., and a reduction of area of not less than 
50% at the point of fracture. 


The usual bending, hammer and drifting tests 
were required of all steel. For the information 
from which this description has been prepared 
we are indebted to Mr. D. L. Fulton, Superin- 
tendent, Bureau of Highways and Sewers, Al- 
legheny City, Pa. 


A SMOKE INSPECTION SYSTEM has been installed 2t 
Pittsburg, with Mr. Jas. J. Brennan as chief inspector. 
From local press reports it appears that the work at the 
start will be largely of an advisory character. 
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THE CONDUIT BLECTRIC RAILWAYS of Washington, 
p. C., had to shut down on Aug. 12, owing to a severe 
rain storm, which flooded the conduits and short circuited 
the conductor rails, causing in some cases a delay of sev- 
eral hours. 


> 


THE BOSTON ELECTRIC SUBWAY ran its first regular 
passenger car over the entire line on Aug. 19. The Ameri- 
can Society for the Advancement of Science was holding 
irs annual meeting in Boston, and members of the Section 
for the Promotion of Engineering Education were the first 
pass engers. 


> 


THE NEW YORK STATE COLLEGE OF FORESTRY, at 
Cornell University, was established by Act of Legislature in 
April, 1898, and this act authorized the trustees of Cornell 
to create a department in the University with the above 
name; establish a demonstrative forest of 30,000 
acres in the Adirondacks, which was to be the property of 
Cornell University for 30 years, and appropriated the sum 
of $10,000 for the organization and maintenance of this 
“College Forest.’’ The object of the College of Forestry is 
to furnish instruction in the principles and practice of for- 
estry and to especially educate managers of forest prop- 
erties. This college has now been organized, with a full 
faculty and with Mr. Jacob Gould Schurman as its Presi-, 
dent. The college year begins on Sept. 22 and closes on 
June 22, with three terms in each year. A pamphlet has 
been issued setting forth the requirements for admission, 
nature of studies and examinations, tuition fees, etc.; and 
this pamphlet can be obtained by addressing the Director 
of State College of Forestry, Ithica, N. Y. Tuition is free 
to students who are residents of New York. The degree 
issued on graduation is that of Bachelor of the Science of 
Forestry. 


> 


THE EAST BOSTON TUNNEL PROJECT is being dis- 
cussed before the Rapid Transit Commission in Boston. 
No less than seven routes are proposed; though the one 
most favored is that having an opening on the Boston side 
at State St. or Adams Square and striking Lewis St., and 
Maverick Square, at the East Boston end. The commis- 
sion believes that it is authorized to permit the construc- 
tion of such a tunnel and the consent of the Secretary of 
War has been asked and a favorable answer is expected. 
The project is strongly opposed, however, by certain Bos- 
ton interests. The chief argument used against it is the 
great first cost and the heavy expense of maintenance. 
These opponents say that the ferries will still have to be 
maintained, though their revenue will be reduced by the 
tunnel traffic; it would not connect with the subway sys~ 
tem, and it woyld be impossible to eoncentrate existing 
traffic at the Boston end of the tunnel. The advocates of the 
tunnel are still to be heard from. 


> 


A NICARAGUAN FINE WOODS CONCESSION has just 
been made to Mr. H. C. Emery, of Cheisea, Mass., for 15 
years, This is practically a renewal of an old conces- 
sion to Mr. Emery under which he shipped about 12,500 
logs annually. Mr. Emery is to build 50 miles of a 3%-ft. 
gage railway between Rio Grande and Pearl Lagoon, and 
this property is to revert to the government at the end of 
the concession. He pays- $20,000 go:d down and $10,000 
per year in gold for 15 years. But his concession is said 
to be exceedingly valuable, as it gives him the monopoly 
in the shipping of mahogany, rosewood, cedar and other 
valuable woods; he has also the right to import, free of 
duty, all supplies for the men engaged in cutting wood 
and for building and maintaining this railway. 


> 


A PLAN TO DEVELOP THE WATER POWER of the 
Shawinigan Falls on the St. Maurice River, which is about 
100 miles from Montreal, Canada, has taken definite form. 
The head obtainable is 165 ft. with a supply of water esti- 
mated to be sufficient to develop 200,000 HP. The Shawini- 
gan Water Power Co. contemplates installing apparatus to 
utilize about 100,000 HP. Bids are now being asked for 


the hydraulic construction, as noted in our advertising 
columns, 


THE IRON AND STEEL COMBINATIONS, which has 
been in process of organization in Chicago for some time, 
is now authoritatively said to include the following five 
companies: Minnesota Iron Co., with its Duluth & Iron 
Range Railway, and Minnesota Steamship Co.; Illinois Steel 
Co., with its Chicago, Lake Shore & Eastern Railway; 
Southwestern Connellsville Coke Co.; E:gin, Joliet & Eastern 
Railway; Lorain Steel Co., of Lorain, O., and the Johns- 
town Steel Co., of Johnstown, Pa., lately merged with the 
Lorain Co. The promotors of the combination still hope to 
later include the Cambria Iron Co., Bethlehem Iron Co., 
Tennessee Iron & Coal Co., Pennsylvania Steel Co., Colo- 
rado Fuel & Iron Co. and the Carnegie Steel Co. The capi- 
tal of the new combination will probably be $200,000,000; 
and the five companies named as in the deal have a cap- 
italization of more than $75,000,000; those named as still 
outside are capitalized at over $90,000,000. The Carnegie 
Co., however, officially denies having any connection what- 
ever with this trust. The new company would be called the 


Federal Steel Co., and the syndicate to furnish working 
capital will be managed by J. P. Morgan & Co., says Judge 
E. H. Garry for the committee of ten on organization. 


CUBA AND PORTO RICAN TRADE is already interest- 
ing American manufacturers and shippers. The ending of 
unstable conditions, bad credits, revolutions and generally 
unsatisfactory trade relations, existing under Spanish rule, 
is expected to largely develop the natural wealth and com- 
merce of these islands. In 1893 the total Cuban trade with 
the United States was about $100,000,000, and $6,500,000 
with Porto Rico. In the same year Spain’s trade with Cuba 
was $34,000,000 and $8,700,000 with Porto Rico. Our ex- 
ports to Cuba, in 1893, was $23,000,000, and business men 
believe it will be $50,000,000 within five years. More ade- 
quate transportation facilities are being already promoted; 
and Baltimore, among other points, is planning a new line 
of steamers for the West Indian trade. 


> 


THE SOO CANAL TRAFFIC for July last breaks all 
previous records. The freight tonnage amounted to 3,246,- 
787 tons, as compared with 2,856,767 tons for July, 1897; 
an increase of 390,020 tons. This record includes both the 
U. S. and the Canadian canal; the registered tonnage being 
2,331,062 for the 2,025 U. S. craft passing, and 314,043 
tons for the 559 Canadian craft. The chief items of east- 
bound traffic were 1,558,564 bushels of grain, 2,055,574 
net toms of iron ore, and 2,358,267 bushels of wheat. The 
total east-bound freight was 2,491,019 net tons, and the 
west-bound, chiefly coal, amounted to 755,768 net tons 
The traffic for June of this year was 2,949,465 net tons. 


COINAGE DURING THE FISCAL YEAR of 1897 from 
the United States mint included a total of 102,521,641 
coins, representing the following denominations: Goid, 
170,473 double eagles, 724,562 eagles, 917,067 half eagles, 
19,380 quarter eagles; silver, 4,158,780 dollars, 2,600,780 
half dollars, 8,484,780 quarter dollars, and 12,560,780 
dimes; base, 19,015,343 nickels and 53,871,696 pennies. 
The total value was $25,604,792.11, made up of $15,278,- 
865 in gold, $8,836,443 in silver, and $1,489,484.11 in cop- 
per and nickel. 


TULARE LAKE, in Tulare Co., once the largest body of 
fresh water in California, is now dried up. About 1872 the 
lake was about 80 miles long and 35 miles wide at the 
greatest width, but its depth was never great. Irrigation 
was introduced into this region in 1872-75, and as the 
water was drawn off from its tributaries the lake began 
to shrink in size. In 1895 the lake was only 4 to 5 miles 
wide; and though it remained stationary in its dimensions 
for some time, lack of rainfall and increased demands 
for irrigation upon its former tributaries have finally pre- 
vailed, and Lake Tulare has dried up. Farmers are now 
reclaiming the land and putting it into shape for cultiva- 
tion, and channels are being made and gates put in to con- 
trol the waters that a rainy season may send into the old 
lake basin. 


+. 
> 


THE BRUGES SHIP CANAL, now under construction in 
Belgium, was practically started in 1890, with the purpose 
of again connecting the town with the coast by a canal, 
with a port at Heyst. Work was actually commenced in 
1896 by the Compagnie des Installations Maritimes de 
Bruges. The canal will be six miles long, 72% ft. wide at 
bottom, 229 ft. at the water line and 26% ft. deep. The 
harbor will be formed by a long mole, running out from 
shore in a curve of 4,000 to 6,000 ft. radius; its end being 
parallel to the coast line and 2,788 ft. distant at low- 
water, and including an area of 270 acres. This jetty is 
solid to low-water mark; and then open for 984 ft. to-fa- 
cilitate the circulation of the tide and prevent deposits of 
silt and sand. From this opening to the end the jetty is 
being made of concrete blocks resting on iron caissons, 
each 82 ft. long by 24 ft. wide and varying in height with 
depth of water. These caissons are built on shore and 
floated to their sites, and then sunk by concrete in a 
dredged bed. The upper part of the concrete caisson blocks, 
each weighing from 2,500 to 3,000 tons, will be 3 ft. above 
low water, and on these will be placed 50-ton concrete 
blocks to a height of 28 ft. above high water. The lock 
at the end of the ship canal is controlied by a caisson- 
gate that can be slid into a recess at right angles to the 
canal in ten minutes, with electricity as a motive power. 
The work is to be completed in 1902, and the contract 
price is $7,793,805. 


> 


TWELVE RIVER STEAMERS, built by Moran Bros. 
Co., of Seattle, Wash., were lately successfully sent from 
that city to the Yukon River, in Alaska, a distance of 
about 4,000 miles by sea. These boats were each 175 ft. 
long, 35 ft. wide, with a molded bow and a depth of 6% 
ft. They are propelled by a stern paddle-wheel, in two 
sections, operated by two direct-acting steam engines, with 
20-in. cylinders-and 7-ft. stroke. They are fitted with a 
complete electric lighting plant and search-lights. The 
hulls are built of Puget Sound fir and the genera! construc- 
tion is that of the usual vessel of this type. These steamers 


were to be delivered ready for service at the mouth of the 
Yukon River, and the Moran Bros. Co. undertook the task 
of sending the flat-bottomed vessels 4,000 miles by sea 
and they have performed this unprecedented feat. Th 
boats were built exceptionably strong with this voyag 
in view, and the start was made from Roche Harbor about 
May 25, under Mr. Robert Moran, twice Mayor of Seattle, 
accompanied by three stout ocean towboats and five coa! 
barges. St. Michaels, near the Yukon, was reached on 
Juiy 26; but the fleet had passed through two heavy 
storms; one vessel of the fleet was totally wrecked, but 
without loss of life, and some of the captains and crews 
having been frightened off by the earlier experience, the 
trip was made shorthanded. The route lay along the coast 
line all the way; but owing to the able management, of 
Capt. Moran, ten of the steamers were delivered in sound 
condition and the other had sustained slight injury only. 


THE DISCHARGE OF THE GREAT LAKES is being 
determined by the U. S. Deep Waterway Commission, and 
Mr. Geo. Y. Wisner, M. Am. Soc. C. E., of the Commis- 
sion, has furnished to the ‘‘Monthly Weather Review’ the 
following summary of the results thus far obtained: 


Lake Erie.—The discharge into Niagara River for mean 
lake level will probably prove to be about 235,000 or 240,- 
Ou cu, ft. per second (instead of 250,000), 

Lake Superior.—The outflow, namely, the discharge 
through St. Mary's River, was determined in 1895, by Mr. 
Haskell, as 72,600 cu. ft. per second for mean lake level, 
instead of the 86,000 former ty adopted. 

Lake Michigan plus Huron.—The discharge of the St. 
Clair River will probably be diminished proportionately, 
viz., about 10 or 12%, reducing it from 225,000 to 200,000, 

Lake St. Clair.—The discharge of Lake St. Clair, through 
Detroit River, will fall below 200,000 cu. ft. per second for 
mean condition, 

As regards the run-off for Lake Superior, a fair estimate 
for the watershed is 40%, as the country surrounding the 
lake is very rolling and rocky. For lakes Michigan, Huron 
and Erie, 33% is about right. 

Adopting these values we have the following results: 

Lake Superior.—Total supply, 4.2 ft.; total discharge, 2.6 
ft.; leaving 1.6 ft. for evaporation and errors in the esti- 
mates, 

Lake Huron plus Lake Michigan.—Total supply, 6.6 ft.; 
total discharge, 5.0 ft.; leaving 1.6 ft. for evaporation and 
errors in the estimates. 

Lake St. Clair plus Lake Erie.—Total supply, 27.8 ft.; 
total discharge, 25.5 ft. (adopting 235,000 ft. per second), 
leaving 2.3 ft. for evaporation and errors in the estimates. 
Discharge for Lake Huron is probably less than 200,000, 
which would increase this excess by 20% above the estl- 
mate for Lake Huron and decrease that for Lake Erie. 

Nothing more definite can be hoped for until the final 
report of the engineers who are now at work on the phy- 
sics of the lakes and waterways. 


GRANULATED BLAST-FURNACE SLAG BRICK is de- 
sribed by F. W. Luerman in ‘Stahl und Elsen.”’ Brick 
made from fluid slag is unsuitable ag a building material, 
as it is impermeable to air and makes wal’s damp and the 
house unhealthy, says the author. On the other hand, 
brick made from granulated slag is five times as perme- 
able as ordinary burned brick and much stronger. The 
fluid slag ig granulated by passing it through water, and 
the silica is separated in a soluble condition so that it 
hardens quickly in the air and combines easily with caus- 
tic lime. These bricks are compressed and not burned: 
hardening takes place in from 6 to 8 days when about 
10% of burned and slack lime is added; but longer for the 
simple granulated slag. The color of the brick is that of 
grayish-white sandstone, and as little mortar as possible 
is used in laying them. The weight varies with the dry- 
ness; usually 6,000 bricks make a 20-ton carload. Well 
hardened slag bricks are claimed to withstand a crushing 
load of 160 to 180 Ibs. per sq. in.; they resist high temper- 
ature exceedingly well, and they can be used to advantage 
in chimneys and stacks. As to absorption, an ordinary 
burned brick is said to fill its pores with water in 12 hours, 
while it takes 190 hours to soak thoroughly a slag brick. 
The best brick is said to be made from puddiing and 
Thomas pig-iron slag; Bessemer and foundry slag rank 
second. The cost of the slag-brick plant is placed at 
$5,000; and at several German works the cost of the brick 
is as low as $2.38 per 1,000. For 1,000 bricks from 6,000 
to 7,000 Ibs. of slag and 450 to 700 lbs. of burned lime are 
required, 


ad 


TO COUNTERACT THE EFFECT OF WATER upon 
lead pipe, Mr. Liebrich, in the ‘Zeitschrift fur angewandte 
Chemie,”’ of July 26, recommends the use of carbonate of 
soda. He says the essential causes of this attack upon 
the lead are the joint action of oxygen, or of air and car- 
bonic acid. The presence of bicarbonate of lime in the 
water limits the dissolving action by apparently interfering 
with the formation of carbonates of lead and zinc, Mr. 
Liebrich says that while the carbonate of lime diminishes 
the dissolvant action upon the metal, it does not arrest it 
completely. He, therefore, recommends the use of carbonate 
of soda, in a quantity that is sufficient to fix the car- 
bonic acid, without rendering the water alkaline. He ad- 
mits that when the water is in active circulation, as in the 
daytime, the quantity of lead in solution is extremely 
small; but he contends that in the morning, after the 
water has stood in the pipes all night, the dissolvant effect 
is very noticeable. 
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The provision of special means for obtaining 
easy access to the superstructure of large bridges 
in order to perform the necessary work of in- 
spection, painting and minor repairs is a matter 
which deserves greater recognition than it has 
generally received from engineers. European 
bridge builders have paid some attention to such 
features in a few instances, and in constructing 
the great arch bridge at Muengsten, Germany, 
which is described elsewhere in this issue, an 
unusually elaborate system of traveling stagings 
for reaching all parts of the metal work were de- 
signed and built by the engineers, but in America 
we cannot recall a similar structure where such 
devices have formed a part of the original work. 
This fact is all the more noticeable, because of the 
number of really large bridges which we have in 
this country where suitably designed inspection 
stagings or platforms -could have been con- 
structed at a very small cost, compared with the 
saving which they would have effected in future 
inspection and repairs. No engineer need to be 
told that it does not matter how well a bridge 
may have been designed and constructed in the 
beginning, it has to be inspected and minor re. 
pairs made frequently thereafter, and it must be 
periodically painted as long as it is in service. In 
nine cases out of ten, moreover, it depends upon 
the ease with which access can be obtained to the 
metal work which needs these attentions whether 
care is given to it at once, and when it will result 
in the greatest benefit, or whether it is deferred 
until the conditions are such that the work cannot 
be postponed any longer. It is in some respects 
one of the most creditable features of the Muen- 
sten bridge that every member of the whole super- 
structure, including the great arch span, can be 
easily reached by the engineers or inspectors who 
may for any reason desire to examine it. 


> 


An interesting interview with Admiral Samp- 
son upon the war appears in the Boston “Journal” 
for Aug. 21. As Admiral Sampson was formerly 
Chief of the Bureau of Ordnance in the U. S. 
Navy Department, and is a widely acknowledged 
authority upon all that pertains to gunnery and 
explosives, his opinions as here expressed are 


worthy of the fullest consideration. In the first 
place he says that this war has taught many 
things to naval experts throughout the world; and 
one of the chief of these is the absolute necessity 
of making warships fireproof. He would not stop 
at the fireproofing of wood, but recommends that 
ships should be built practically without wood at 
all. As to torpedo boats, he warns the people who 
believe that boats of this type have been shown 
to be practically useless in naval warfare, that 
torpedo boats have never had a really fair test in 
this war. Those in use have been faulty in con- 
struction and equipment; and, as a rule, necessary 
qualities have been sacrificed to speed until they 
are mere egg-shells. Admiral Sampson contends 
that torpedo boats have their legitimate uses, but 
they should be made stronger, and there is no good 
reason why they should exceed a speed of 25 knots. 
In regard to the contention that 8-in. and rapid 
fire guns did most of the execution at Santiago 
and Manila, it is pointed out that the Spanish 
fleet at Manila was lightly armored; and at San- 
tiago, the lightly armored parts were exposed to 
destruction, and it was these portions that were 
so badly wrecked. When it comes to piercing ar- 
mor the large-caliber guns must be used, for the 
armor-piercing qualities of naval guns are almost 
exactly proportioned to their caliber; for ex- 
ample, an 8-in. gun will penetrate 8-in. armor, 
but a 12-in. projectile is required to penetrate 12- 
in. armor. Admiral Sampson says that smokeless 
powder should be at once supplied to our war- 
ships for several reasons. The most important of 
these is the resulting increase in velocity, from 
about 2,100 ft. per second for ordinary powder, to 
about 2,500 ft. for the smokeless powder. The 
smoke from the combustion of ordinary powder is 
also a great disadvantage, as it interferes with 
the sighting of neighboring guns, and consequent- 
ly decreases the accuracy and rapidity of fire. One 
remarkable point made by Admiral Sampson is 
that out of 12,000 men engaged on the fleets there 
have been only 20 casualities throughout the war; a 
record unprecedented in any previous naval war. 
He ascribed practically all of the success of our 
ships to the fact that the United States navy is 
always upon a war footing; and ships are handled 
with as much exactness and discipline, and tar- 
get practice is carried out with as much care and 
precision as if an enemy were constantly in sight. 
The same remark applies to the distribution of 
supplies and to the care of the well and the sick on 
board of our vessels. This generally excellent 
physical condition of our man-of-wars men is 
most remarkable, when it is remembered that 
some of the crews were not off their ships for more 
than six months. 


Our attention has been called to an error re- 
garding the names of the members of the Deep 
Waterways Commission, mentioned under ‘‘Notes 
in Detroit,” in our issue of Aug. 18, 1898. Mr. 
Geo. W. Rafter, M. Am. Soc. C. E., is not a mem- 
ber of the Commission, but is its engineer in mat- 
ters relating to the water supply of the canal, con- 
trol of floods of tributary streams and allied mat- 
ters. The third member of the Commission is Col. 
Cc. W. Raymond, M. Am. Soc. C. E., of the U. 8. 
Engineer Corps. 


THE REDUCTION IN RAILWAY TRANSPORTATION 
RATES IN THE UNITED STATES. 


The decrease in railway passenger and freight 
rates in the United States since 1867 is made the 
subject of a special report recently published by 
the Division of Statistics of the Department of 
Agriculture. With a wealth of figures which we 
have never seen equalled regarding the subject 
the report traces the reduction in rates of trans- 
pertation for the railway system of the country 
as a whole, and also for a large number of individ- 
ual railways in widely separated geographical lo- 
cations. In no case subsequent to 1868 do the 
former figures represent less than one-third of the 
total railway mileage of the country, so that they 
afford a fairly true index of general conditions. 
Their value for deduction is further increased by 
the fact that they have all been reduced to a gold 
basis, and are, therefore, susceptible of absolute 
comparison, which is not the case with many simi- 


lar statistics where this reduction to a comm 
basis has not been made. 

To enable our readers to make these compa 
sons for themselves the accompanying table | 
been compiled from the detailed figures given 
the report. This table, as will be seen, shows b., 
the average freight rate per ton mile and the ay. 
age passenger rate per passenger mile for e 
year from 1867 to 1896, inclusive. The decres- 
in freight rates per ton mile since 1867 has b 
fully 60 per cent.; that for passenger rates }) 
been smaller, but except for about ten years pr 
vious to 1878 these charges have also shown 
continual decline. 


Table Showing Railway Rates in Cents per Ton-Mile 
Cents per Passenger-Mile, from 1867 to 1896, Inclusiv. 


Average Revenue Average Reve: 
cents cents cents cent 
perton per pass. per ton per pa 
Year. mile. mile. Year. mile. mi 
-1.025 904 1,102 2.30 
1.810 2.164 1.204 2.44% 
1.709 2.144 1884. .....1.136 2,32 
1. 2.392 1.011 2 
1.789 2.632 0.999 2 
1. 2.521 0.984 2.245 
1873... 1.613 2. 0.941 
1.520 2.544 0.922 2.16 
1.421 2.378 1890. .....0.941 2.167 
1.217 2.183 1891 -0.895 2.14 
1, 2.458 1802...... 0. 2.12 
1.296 2.573 0.878 2.14 


* While the means by which this steady reducti 
in the charges for freight service has been broug)); 
about are in a general way at least familiar to 
most engineers, they will bear being briefly re- 
stated. It is not always fully realized that, note- 
worthy as the reduction in the charges for carry- 
ing freight has been, it has been made possible 
only by a far more remarkable decrease brough! 
about in the cost of carrying it. This has been 
due to a variety of economies resulting directly 
and indirectly from the general mechanical and 
commercial development of the country. 

The mere growth of the country itself, offering 
a larger and more varied traffic and enabling the 
railways to utilize their facilities more fully, has 
obviously been a very important factor in bring- 
ing about greater economy in cost of transporta- 
tion. A part of the gain has also been due to 
consolidation, by which connecting railways have 
been enabled to administer their affairs more 
cheaply. But the most notable part has been due 
to improved methods of handling the traffic itself, 
which have been made possible by the general 
introduction of more powerful locomotives and 
larger capacity cars, and by improving the road- 
bed, track and structures to withstand these in- 
creased speeds and loads. 

With the increased capacity for doing business, 
railway managers arranged their rates to secure 
this business, without which it is needless to say 
the improvements in rolling stock and track would 
have amounted to very little. Gradually the fact 
came to be realized by the railways that for ob- 
taining freight to fill their cars any rate was a 
paying rate when it would cover the difference 
between hauling them empty and hauling them 
full, provided, of course, that such rates developed 
additional business which could be obtained in no 
other way. The universal recognition and ob- 
servance of this principle has been the largest sin- 
gle factor in making possible the extreme low 
freight rates of America as compared with other 
countries. 

Interesting evidence of how this reduction of 
empty car mileage has acted is found by compar- 
ing some of the figures given in the report from 
which the above table was compiled. These fig- 
ures show that the increase in the average num- 
ber of tons of freight hauled one mile per mile 
run by freight trains has been from 81 tons in 
1867 to 111 tons in 1877, 155 tons in 1887, and 199 
tons in 1896. In other words, the increase in the 
efficiency of freight train service has made it pos- 
sible to perform twice as much transportation per 
mile of line in 1896 as in 1867, without increasing 
train mileage. 

These factors, which have had so much to du 
in reducing freight rates, have not been equally 
influential in reducing passenger rates. The rea- 
sons for this are obvious upon a little considera- 
tion. It must be remembered, however, that 
though it may appear from the table that the de- 
crease in the charges for the transportation of 
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FIG. 3.—VIEW 


FIG. 1.—GENERAL VIEW OF BRIDGE AND THE VALLEY OF THE RIVER WUPPER. 


i} 
i / / 
/f 
/ ? 
if 
+ 
Lagerplate f JAS 
Holz | none Station) 
= 
! 
rt 
r 
a 
3 (Well) 
_ 


NTRACTO 


t | \ 
\ 
3 
t \ } 
| 
| | | 
a 
y? | 
| 
: i 
‘ 
| a 
“3 
OWING 


(To Graney 
20m ce 


+ 
ai 
ta 
x 
1X} 
ta 


/\ 


a 


ewer’ 
(Ans 


| 


A 


“AGS SATS 


* 


1000" 2000" 3000" 4000’ 
(Legend.) 
Zeichen-Erklarune 
(Yara Boundaries) Lagerplatsebene + 205.0 Telephon (Te eph. Wire) 
ane (Stand. Gage Tracks) Normadspurgleise ° Masten (foles) 
(Narrow » ) Schmalspury! ° Boyentampen (Arc Lamps) 
(C 


mst Car » 


Montrwagengletse 
( Power Wires) 


atung (Water Marr) 


Kraftlectuny ( Va/ves) 
(EF), Light Wires) Liahtlatung Ventithasten. ( Valve Boxes) 
| | \ | | \ 
| 
\ 
} - 
, \ 
\ \ 
j | \ \ \ 
| af \ \ \ 
/ | \ \ 
\ 
j / \ \ 
/ / a \ \ \ \ \ 
/ + \ \ 
\ \ ; 
/ | 


\ 


OWING 


4 Weir Rope Drum) 
2. 
\ \ ( Tank) 
\ 


NTRACTOR'S PLANT AND METHOD OF ERECTION. 


(j 
AT INN, 
~— > 


Ls 
a: 


OWING ERECTION OF TEMPORARY STAGING TRUSS 


oa oe FIG. 4.—HYDRAULIC ADJUSTING DEVICE AT FEET OF UPPER CHORDS 
OF ARCH RIBS. 


! STEEL ARCH RAILWAY BRIDGE, MUENGSTEN, GERMANY. 
Nuremberg Machine Works, Nuremberg, Germany, 
Designers and Contractors. 


FOR VIADUCT SPANS. Mr. A. Rieppel, Engineering Director. 
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passengers has not been as great as that in the 
charges for freight service, the thing which the 
traveler purchases with the money paid as fare 
nas varied in his favor in every important element 
except that of distance. The dollar with which a 
man purchases transportation on a modern fast 
passenger train, provided with air brakes and 
automatic couplers, running over stone-ballasted 
track laid with 80 and 100-lb. rails, and on a line 
equipped with block signals, purchases vastly 
more than a dollar paid 30 years ago, or, for that 
matter, even a decade ago. Studied in this light 
the apparently small decrease in passenger rates 
shown by the table assumes a different aspect. 

So much for the methods by which the enormous 
reduction in railway rates in a single generation 
has been brought about. There is another phase of 
the subject, however, which is not brought out in 
the report, and which deserves to be considered. 
Statistics show that while the decrease in the cost 
of hauling freight and passengers has been coin- 
cident with the reduction in the rates charged, yet 
this decrease has been relatively smaller. On the 
Lake Shore & Michigan Southern Ry., for exam- 
ple, where these figures have been compiled on a 
uniform basis for the past 28 years, we find the 
following relative figures of income, cost and pro- 
fit per ton mile, and per passenger mile at five- 
year periods: 


,——Freight service—, ,—-Passenger service-—) 
Income, Cost, Profit, Income, Cost, Profit, 
ets. cts. cts. cts. cts. cts. 
1.504 572 2.612 1.708 
1.010 .737 -273 1,824 554 
315 2.135 1.086 1.049 
.399 .154 2.058 1.250 .808 
.458 .168 2.246 1.492 -T54 
.410 151 2.139 1.368 771 
.189 2.018 1.407 611 


Similar results are obtained when we analyze 
the figures published during the last few years 
in the statistical reports of the Interstate Com- 
merce Commission covering the railways of the 
United States as a whole, showing that the par- 
ticular figures given above are fairly typical of 
general conditions. 

It is clear that the approximation of cost and in- 
come shown by such statements cannot contiuue 
indefinitely; the time must come when no margin 
will exist for a further reduction of freight rates 
particularly. Already, in fact, there are prom- 
inent railway managers who assert that this 
point has been reached, and that if railway rates 
are reduced further, the saving must come by 
reducing wages, or by practicing false economies 
in maintenance and renewals. Evidently the 
questions whether this statement is justified, and 
whether we can expect no further reduction in 
railway rates are worth some trouble to answer. 

First of all, it is worth while to inquire whethe: 
the influences which have done so much to reduce 
the cost of railway transportation in the past have 
lost all their power for securing further econ- 
omies. It will be admitted, we believe, that con- 
solidation yet has something in store for us by 
further reducing expenses due to competition and 
the duplication of managements. But without go- 
ing so far as this, it may be seriously questionea 
whether the efficiency of train service has been 
brought to nearly as high a standard as it is cap- 
able of reaching. Notwithstanding the great 
growth in the proportion of paying load hauled 
by freight trains, the average train load to-day 
is far below what is possible with modern equip- 
ment. Few engineers also will be ready to admit, 
we think, that no further economies are to be ex- 
pected from the mechanical and engineering de- 
partment of our railways. 

No such revolution probably will ever again be 
Wrought as that which followed the introduction 
of the steel rail, but a multitude of minor econ- 
omies, the possibilities of which are being found 
out and improved each year, are gradually re- 
ducing the important items of expenses coming 
under the heads of maintenance of equipment and 
of maintenance of way and structures. In both 
these departments, notwithstanding all the im- 
provements which have been made, the tools for 
conducting transportation are in many cases 
those designed for other conditions than they are 
how called upon to meet, and they are not, there- 
fore, economical. No better evidence of this is 
heeded than the constant progress being made by 
railways in replacing their old structures with 


new ones more durable and better fitted to per- 
form economically the duties which devolve upon 
them. 

The opportunity open to the traffic department 
to increase the efficiency of train service has al- 
ready been mentioned. As the natural resources 
of the country are developed and its industria: 
life enlarges, offering a larger traffic, it will be- 
come easier to realize this opportunity, and ft 
cannot be doubted, we think, that the future will 
show a material reduction in the figures of empty 
car mileage. But it must appear to anyone who 
studies the subject, we imagine, that more direct 
economies than this are still possible in conduct- 
ing traffic. Take for illustration the single item 
of expense resulting from the employment of the 
present army of freight solicitors and the multipli- 
cation of outside agencies bidding for compe- 
titive traffic. Men well informed in railway traf- 
fic affairs freely acknowledge that, taken as a 
whole, these outside solicitors and agencies cost 
the railways more than they come to, and the 
crop of wastes and worse evils which has grown up 
about the practice is familiar to every student of 
railway traffic affairs. 

The opportunities for further economies in the 
cost of hauling freight which have been men- 
tioned, and others which will doubtless occur to 
the reader, indicate then that there is still room 
to reduce freight rates, low as they already are. 
Not the least important result of this conclusion 
is the force with which it exhibits the enormous 
and almost controlling factor which the steam 
railway has become in the transportation system 
of the United States. This is a matter which the 
advocates of ship canals have been slow to under- 
stand. As we have frequently asserted, it has yet 
to be shown that, when all the factors are fully 
considered, the margin between the cost of ship- 
ping freight by canal and shipping it by rail, even 
at the present rates, will pay for the cost of con- 
structing such enormous waterways. But instead 
of a system which has reached its limits of econ- 
omy in transportation in its present schedule of 
rates, these canals will have to compete with one 
which is evidently capable of still further reduc- 
ing the costs of operation. This is a matter, how- 
ever, which we have already considered at length, 
and with this brief reference it will not be al- 
luded to further here. . 

A suggestive comparison which may be made in 
conclusion is the relation between the average 
yearly farm prices and railway rates during the 
period covered by the large table above. It ap- 
pears from quite complete figures covering this 
point, which are given in the report, that for any 
series ‘of years except the earliest, which may be 
selected, the decline in railway rates has been 
greater than the decline in the price of any of the 
leading staple crops. Wheat has declined in price 
23 per cent. less than railway rates, and hay fully 
12 per cent. less. The cost of shipping anthracite 
coal from tHe mines to tide water is to-day less 
than half what it was in 1869, but its price has 
decreased only about 10 per cent. in the same 
period. Similar results are obtained when the re- 
duction in price of other commodities is com- 
pared with the decline in the rates charged by the 
railways for transporting them. 


LETTERS TO THE EDITOR. 


Notes of an Engineer in Colorado. 


Colorado Springs.—This city has long stood in a class 
almost by itself, as being the largest in the West dedicated 
almost exclusively to the health and pleasure seeker. It 
is also the headquarters for most of the large mining en- 
terprises of the Cripple Creek mining camp near here. The 
city is the chief point for side-trips to the several summer 
and pleasure resorts in this locality, of which Manitou 
is the most important, and also for visits to many of the 
most noted scenic attractions in the country. The streets 
and avenues are of generous width, 100 ft. and 140 ft. re- 
spectively, and the city extends over much territory. 
Notwithstanding this, however, the street car system seems 
to have been planned more with an eye to reaching the 
outside resorts than to the convenience of the citizens, and 
though 40 miles of track run through and out of the city 
the facilities, except for two or three of the principal 
streets, are quite poor. The line to and through Manitou 
take almost seven miles of track, the one to Cheyenne 
Canon, five miles, and the one.to Roswell (a suburban 
railway town north of the cify) ‘about the same. No 


center poles for the trolley wires are allowed, which makes 


- an excessive length of cross-wire between the pole lines 


near each curb. 

Colorado Springs was one of the first cities to use street 
ear sprinklers. The American Street Sprinkling Car Co., 
of Worcester, Mass., is operating one of its sprinklers here, 
the local street car company furnishing the power and the 
motorman. The car has an arm about 20 ft. in length, ex- 
tending out horizontally, to sprinkle from. The car holds 
about 2,500 gallons, which makes a very heavy load on the 
rails. During the summer it is started early in the fore- 
noon and is kept going all the day. 

The city has about 30 miles of sewers, ranging in size 
from 6 ins. to 21 ins. The separate system is used. It was 
begun in 1888, and 1% to 2 miles are being added yearly. 
The city, as stated in Engineering News of Feb. 23, 1893, 
adopted irrigation as a means of sewage purification, and 
the method worked well until the summer of 1894 when the 
unprecedented flood, due to the cloud-bursts in this vi- 
cinity, overran the sewer farm on the banks of the ‘‘Foun- 
tain Qui Bouille’’ or Fountain Creek, practically ruining 
it. Since then the sewage has been turned directly into the 


creek, This has renewed the o:d conflict with the landowners 
below the outlet, and the city is now considering the ques- 
tion of using the sewage again for irrigation, but on a 


larger scale and further removed from the city than before. 

Colorado Springs has a water supply system with many 
interesting features, which was described at length and 
illustrated in Engineering News of Aug. 27, 1896. The most 
prominent part that lacked completion at that time was 
the Strickler Tunnel, intended to divert the water from the 
west slope to the east slope of Pike’s Peak. I learned that 
this tunnel was not near completed, though 2% years had 
elapsed since the letting of the contract. On the east end 
the rock was extremely hard and wholly without cleavage, 
requiring the rock to be literally honeycombed with dri! 
holes, which even then blew out a very small quantity of 
material at a blast. The rock at the west end, while not 
nearly so adamantine, was seamy, which in addition to in- 
terfering with drilling developed large quantities of water. 
This had to be pumped out, as the grade here is descend- 
ing. A large crevice filled with water, sand and gravel was 
encountered last November, and this led to making a de- 
tour from the center line to avoid it. Early this July the 
Same crevice was struck some 12 or 15 ft. to one side of 
the center line, letting loose such a flood of water that for 
a while it was reported that the undertaking would have 
to be abandoned. The contractor is now making a wider 
detour than formerly. While it is tedious work to go 
through these crevices it is not at all impossible. 

The tunnel is to be 6,242 ft. long, and it is hoped to com- 
plete it this year. While it is realized that the contract 
price—$100,000—will not nearly compensate the contractor, 
he is intent on saving his $50,000 bond. The electrical dis- 
turbances of the power machinery, difficulty of getting in 
supplies, etc., have done much to delay the work. 

The Beaver Creek 16-inch main is also being paralleled 
this year. This supply main carries water from the Middle 
Beaver Creek to the top of Seven Lakes Divide. During the 
past two years the distribution system of the city has been 
steadily extended. About all of the public engineering 
works of Colorado Springs have been designed and carried 
out by Mr. H. I. Reid, who was city engineer for 14 years 
until April 18 of the present year. Mr. Reid is now con- 
ducting a private office as civil and consulting engineer, 
in the Gazette Building. 

Colorado Springs is connected with Colorado City and 
Manitou on the west by two steam and one electric rail- 
ways, and also by the main wagon road and a scenic drive- 
way called the Boulevard. Colorado City—half-way to Mani- 
tou—was the first capital of the territory, but sadly fe!l 
behind all its competitors. On the building of the Colo- 
rado Midland Ry. to Leadville in 1887, however, the loca- 
tion of the shops here gave this town new life. And 
within the past two years a large chlorination p!ant for the 
reduction of the gold ores from Cripple Creek has been 
built and put in operation. These are just southwest of the 
city, and four miles from Colorado Springs. The present 
haul of the ores from Cripple Creek is 50 miles, but mostly 
down hi:l. Much is expected of the electric railroad now 
building to give a more direct connection between these 
two towns and the Cripple Creek district. The projected 
line runs up Bear Creek Canon from here directly toward 
the mining camp in a southwesterly direction. The haul 
to the reduction works will then be 25 to 30 miles, and the 
intention is to have several other plants built by the time 
the road is completed. 

Pueblo.—Pueblo has been called the ‘Pittsburg of the 
West.” The city now has a popuiation of between 35,000 
and 40,000. The smelters, steel works and railways are the 
three classes of industries that furnish the bulk of the em- 
ployment to the workingmen, and there are about 75 
smaller manufacturing institutions. About 5% million 
dollars per year are disbursed in wages, on account of 
the industrial enterprises, or about $15,000 for every day 
in the year. 

The three smelters, the Pueblo, Philadelphia and Colo- 
rado, had an output in 1897 of over $20,500,000 in value 
of gold, silver, copper and lead. This was an increase of 
over $5,000,000 on the product of 1806, which was the 
largest heretofore. Notwithstanding the great decrease in 


the prices of the three latter metals since 1802, before the 
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great slump in silver, the output of the smelters has 
nearly doubled since that year. The amount of gold turned 
out increased from 50,000 ozs. to 313,000 ozs., nearly en- 
tire.y due to the discoveries at Cripple Creek. The Pueblo 
Smelting & Refining Co.'s smelter has the largest value of 
annual product of any in Colorado, and Pueblo for some 
time has held the position of the first smelting city in the 
wor'd, 

The Bessemer steel works of the Colorado Fuel & Iron 
Co, is the largest manufacturing plant in the state. When 
built in 1881 it was up-to-date in every respect, but most 
of the machinery became antiquated so that lately the plant 
has not been able to compete with those in the East having 
the modern improvements. In rolling rails, for instance, 
the handling has been almost entirely by hand. Early dur- 
ing the present year the plant was completely overhauled, 
and all of the old machinery except that in the nail mill 
and bolt factory was replaced by the latest improved. The 
rail mill, the plate mill and the structural steel mil! 
have now the automatic mechanical devices for carrying 
the steel through from one set of rolls to the next without 
handling by hand. The rail mill has a-maximum capacity 
of 1,200 tons daily. The rollers are of the interchangeable 
pattern and can be so adjusted as to handle structural iron 
when the demand for rails is not large enough. 

It is recognized that the manufacture of structural and 
merchant iron and steel has become more and more the 
leading industry for rolling mills. Apbovt $450,000 were 
spent in these improvements. The whole plant will employ 
2,500 men when all departments are running. In the mill 
50,000-lb. and 20,000-lb. Shaw electric cranes are now used, 
where formerly only jib cranes were employed. For work 
in the yards there is a heavy track crane built by the In- 
dustrial Works of Bay City, Mich. 

During 1897 the production of the works, in round num- 
bers in pounds, was as follows: Merchant iron, 38,000,000; 
spikes, 4,300,000; boits and nuts, 3,400,000; cast-iron pipe, 
11,000,000; castings, 1,600,000. These were large increases 
over 1896, particufarly in pipe. The pipe foundry does not 
run constantly like the others. It was idle for two months 
early in 1897, and for several months during the present 
year. The steel works supply material directly that is usea 
over much of the West, and their product worked into 
forms for mining mill plants finds its way all over the 
globe. 

The Colorado Fuel & Iron Co, is the largest of the kind in 
the West. It owns and operates many mines of coal and 
iron and numerous coke ovens in southern Colorado and 
New Mexico. A force of 7,000 men is employed. During 
1897 the product of the mines and cohe ovens was $4,000,- 
000, and of the steel works $2,000,000 more; a total of 
$6,000,000. Of this about 84% was distributed as operating 
expenses. As stated before, the company produces its own 
iron and steel for the Bessemer works. The general head- 
quarters of the company are at Denver. 

Pueblo has some municipal works of considerable in- 
terest. The Arkansas River runs through the center of the 
city from east to west, thus dividing it into North and 
South Pueblo. This river is subject at times to tremendous 
floods, some of which have overflowed the business and 
manufacturing districts along the bottom lands and have 
done much damage. Large sums of money have been spent 
by the city in constructing earth and slag levees and ma- 
sonry walls for confining the waters within proper channels. 
About $50,000 was spent on this work in 1897, and $50,- 
000 more is being spent the present year. The official width 
of the river through the city is 152 ft. The large amount 
of slag available at the smelters here allows of its being 
used very cheaply for rip-rapping the earth embankments. 
This substance, as it comes from the slag pots in a hemi- 
spherical form, allows of being broken up into shapes that 
make an ideal material for steep rip-rapping, the pieces 
being laid in snugly and with the smooth surface next to 
the water. Where stone masonry is used the walls are 
vertical and on the line of the established river channel. 
At three of the principal streets the river is spanned by 
“triple triangular” truss bridges, a very unusual type in the 
West. Two of these are made wide enough to include street 
ear tracks. All are single span. There are three large via- 
ducts crossing the numerous railroad tracks along the low 
lands, one of 1,050 ft. length and two of neariy 400 ft. 
length each. 

Pueblo’s sewer system, as originally planned, was the 
Waring, but it has been udded to by different city engineers 
and changed a good deal. The city has a very fair electric 
street car system that reaches the more important parts 
of the city and suburbs. The return current is conducted 
through a continuous wire laid between the rails. No pav- 
ing has been done by the city as yet. The railways have 
a fine union depot in South Pueblo, completed in 1890, and 
some of them also have separate depots on the North side. 

florence.—Florence is the center of the most importaat 
oll producing region in the West. All the illuminating oil 
for Colorado, Wyoming, Montana, Utah and New Mexico 
(except for the east part of Montana and southeast part of 
New Mexico) is produced here. The Continental Oil Co., cf 
Denver, a branch of the Standard Oil Co., supplies this 
oil, buying it from the refineries at Florence. There are 
over a half-dozen companies around Florence that produce 
oll, but it all goes to two large refining companies here. 
The production of the wells for 1897 was about 2,000 bbis. 
per day, while the capacity is 3,500 to 4,000 bbls. In re- 


fining, about 33% to 35% of the crude oil is obtained as re- 
fined petroleum. There is a great demand for the fuel of 
which is a residue from the distillation. In the past most 
of this has been shipped, but during the last year there has 
been a great demand for it by the several gold reduction 
works here, for roasting the Cripple Creek ores in the treat- 
ment by cyanide, chlorination and smelting processes; con. 
sequently much less fuel ol] is now available for ship- 
ment. Lubricating olls, axle grease, etc., are other oil 
products. 

The Florence oi] fields were first opened up in 1885, and 
since then drilling has gone steadily on. The wells usually 
run from 1,500 to 3,000 ft. deep, and the oi] has to be 
pumped from 1,500 to 2,300 ft. An 8-in. casing is first put 
down (generally to bed-rock), then a 5%-in. one, then a 
4\4-in. one, and finally a 2-in. one, all inside of one an- 
other. The oil rises in and is pumped from the 2-in. pipe, 
and the gas rises between it and the 4%-in. pipe. Gas is 
obtained at many of the wells, and the pump rod for oil 
is then at one end of the walking beam of the engine, while 
the gas is led to a pump cylinder worked by a rod at the 
other end. The engines for pumps are usually of 15 HP., 
the pumps of 14-in. stroke and forcing oil at each stroke. 
The gas is forced through mains and used by numerous 
families for domestic purposes. No wells producing less 
than 10 bbls. per day are pumped here, and they run from 
that up to 200 bbls. Bach wel has a derrick of standard 
style, 74 ft. high. The residuum or fuel oil is used as 
fuel at both the wells and refineries. 

Extensive coal beds are also found in the vicinity of 
Florence, and the coal camps to the southwest of town ship 
all the way from 700 cars in the summer to 1,800 cars per 
month in the winter time. 

Cripple Creek Mining District.—I took a run from Fior- 
ence up to this famous district, spending two days at it. 
The center of the district is but a few miles southwest 
of Pike’s Peak and just behind the front range of the Rocky 
Mountains. 

The history of Cripple Creek reads like a romance. In 
1859, during the Pike’s Peak excitement, prospectors passed 
through this region, but being totally unfamiliar with the 
occurrence of gold in compounds they little realized the 
stores of latent wealth they were leaving behind. In 1891 
attention was drawn to the gold that was occasionally 
found in its free state in the guiches. At that time this 
region was but a ‘‘cow pasture,’’ taken up by rangemen 
who roamed the hills with their herds of cattle. The first 
substantial results were obtained in Poverty Gulch, run- 
ning through the present city of Crippie Creek. Outsiders 
were slow to believe that any great wealth could come 
out of this district. The people of Colorado Springs were 
the first to put faith in the value of the discoveries, and 
as a consequence more persons of this town have been 
rendered wealthy by this district than in all the rest of the 
country besides. 

The output increased from 10,000 ozs. in 1891 to 100,000 
ozs. in 1893, but the pubiic at large was still skeptical as 
to the permanency of the district. In the latter year the 
closing down of the silver mines resulted in a large influx 
of skilled miners and prospectors into this region. By the 
end of the year public opinion was changing, and during 
the next year much capital from Denver and the Bast 
was invested. The first railway reached the district in 
184. During this year, however, occurred the great strike, 
which curtailed production and development, though the 
former reached 3% million dollars. 

Geologically considered, the district consists of a granite 
floor upraised in the central portion above the general 
average level of the surrounding country, in the form of 
a very irregular basin. In this basin at the close of ter- 
tiary time a violent volcanic outburst took place, which 
formed the present surface of the ground and resulted in 
the mineralization of the district. The fissures in the 
ground were filled with si:icious waters carrying gold and 
other metals. So at the present time the gold is usually 
found in quartz veins surrounded by a porphyritic breccia, 
Owing to the action of the elements the ores have been 
oxidized to depths varying from 50 to 400 ft. below the 
surface. Below this zone the “‘live’’ ores are reached mostly 
in the forms of sylvanite and calaverite, chiefly the latter. 
The average composition of the ores shows the following 
proportions: Tellurium, 57.45%; gold, 40.6%; silver; 
1.95%. The compound often has a steel-gray color, in ap- 
pearance like a fracture. At the Independence Mine, where 
the vein is of very high value, it may be seen in bands of 
\4-in. thickness spaced about 3 ins. apart. The number of 
mines shipping or in a position to ship at the close of 
1897 has graduaily increased to 250. 

All the mines are worked or reached by means of shafts, 
and though several long tunnels are projected and under 
construction for the purpose of tapping the mines at 
greater depth (thereby serving for hauling out ore and for 
drainage) none has yet reached the depth to become a 
factor of much consequence. The production of the camp 
has increased year by year, until in 1897 it was over 
$12,000,000 or $1,000,000 per month. This placed Colorado 
in the front rank as a goid-producing state, her output 
for that year being between $21,000,000 and $22,000,000. 
California, which had before held the lead, contributed 
only $17,000,000 in 1897. Of the $61,500,000 produced in 
the United States, Cripple Creek is thus credited with 
one-fifth. At the present time the output is about $1,250,- 
000 per month. 


Of the leading mining companies here, the 
stands at the head. It was incorporated March, 
a@ nominal capital of $3,000,000 in $1 shares. 71). 
tion increased from about $600,000 to over $2.) 
1897. The Portland group comprises about 135 
Battle Mountain. The main working shaft is now down 
about 800 ft., has a hoisting engine of 600 Hp. 9 
drums of 14 ft. diam., and carrying a 6-in. flat rope cay, 
and has double-decked cages. The engine can hoist at the 
rate of 1,000 ft. per minute. The company pays pepy),- 
dividends of 1% per month on the par value of th. stesk 

The Independence Mine, situated on the same mountain, 
is owned by W. S. Stratton, the eccentric millionai;, 
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its returns are not made public. Its output has 4; non 
over $1,000,000 for the past three years. The Vi M ta 
is the oldest of the large producers, and its Product ec 
averaged nearly $500,000 the past three years. The a, nies 
value per ton of ere from 47 of the principal proper... has 
varied from $30 up to $350, this latter being th. average 
value of ore from the Orizaba Mine, from which (5) ton. 
have been shipped. The average value of milliny ore , 


present is $25 to $30 per ton, of smelting ore (which 5 

shipped much farther than the last) is $75 to $1) Prato 

one-third of all the ore is sent to the smelters. 
During the early days of the camp a great mist 


was 
made in assuming the ores to be free milling, and sabe. 
ber of stamp mills were erected which were found Save 


only a portion of the value in the ores. Some of these 
however, are still run to treat ores of too low a grade 
to justify treating by any other process. But the chiorina. 
tion and cyanide processes are now used nearly entirely 
for all ores not rich enough to send to smelters. 

The first named process is more regular and adaptid t 
a larger variety of ores than the second, but is wore ex- 
pensive. In cyanidization, as well as in chlorination 
roasting is used on the Cripple Creek ores befor. 
ing, except for the oxidized ores near the surface. 
sulphide and telluride ores roasting is necessary, Ores of 
whatever kind have to be roasted in the chlorination pro- 
cess. The chioride of lime and the sulphuric acid required 
in the chlorination process are much more expensive than 
cyanide of potassium, and the process also requires |ead- 
lined vessels. The chemistry of the cyanide process js 
more complicated, however. For treating the Cripple 
Creek ores there are at present 9 reduction plants in oper- 
ation, five using the cyanide and four the chlorination 
process. Five of these plants are at Florence and Vicinity, 
one at Colorado City, one at Gillette, and the other two ju 
the heart of the camp. The Metallic Extraction Co.'s 
cyanide plant, near Florence, has a capacity of 4 tous 
per day. 

At Colorado City is the great chlorination plant of the 
Colorado-Philadelphia Reduction Co. Over a dozen build- 
ings contain the machinery for the reduction of the ores, 
and the capacity is 250 tons per day. The process here 
is as follows: After being finely pulverized at the roll 
house, the ores are conveyed to the roasting department, 
90 x 160 ft., where they are passed through two immense 
Ropp roasting furnaces, each with a capacity of 150 tous 
per day. From here they pass to the cooling room and 
thence to the chlorination department or barrel house, 
68 x 150 ft. Here are 10 revolving barrels, each 6 ft. in 
diam. by 14 ft. long, of iron lined with lead, and with a 
capacity of 10 tons to each charge or 30 tons per day 
In these the ores are chlorinated through the affinity that 
gold has for chlorine gas, the gold being extracted and 
converted into a chloride of gold solution. In this form it 
passes through a series of sand filters, from which the 
liquor passes into the eight immense tanks of the settling 
and precipitating departments, where any remaining 
slimes are settled. The clear liquor is then decanted into 
six precipitating vats below, where the gold is precipitated 
by the use of sulphureted hydrogen of gas, producing gold 
sulphide. This is pressed and dried and is then ready for 
meiting in the crucible furnaces. From these the gold 
bullion—950 fine—is shipped for refining at the government 
assay offices. 

The growth in population of the Cripple Creek district 
has kept pace with the mining development, and as a re- 
sult a community numbering over 40,000 souls is now in- 
cluded within its bounds, where a few years ago less than 
100 persons (all males) were to be found. The city of 
Cripple Creek—the metropolis of the district—contains 
between 15,000 and 20,000 people. In April, 1896, nearly 
the whole of the city was destroyed by two fires that ren- 
dered 15,000 people homeless. It has since been rebui:t, 
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and the shacks so characteristic of a new mining camp 
replaced by substantial buildings. 
The city has an exceilent water-works supply. 


The water is obtained from Pike’s Peak and conveyed 
through an 8-in. pipe line for 5 miles to a reservoir above 
town, which gives about 80 lbs. pressure. The distribution 
system consists of 8-in., 6-in. and 4-im. pipe. The works 
were built by and owned by the Michigan Pipe ©o., of 
Bay City, Mich., who used their bored log pipe (wrapped 
spirally with flat bands) of the Wyckoff pattern. Iron 's 
used only at T’s, etc. The pipe was made at their factory. 
After being bored, it was dipped in coal tar, then banded, 
then dipped again and rolled in sawdust, which last pro- 
tects the tar and allows it to be handled. This pipe !s 


well suited for this country on account of rock being 8? 
near the surface, as it can be laid in a much shallower 
trench than iron pipe as regards, freezing. 
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lengths of about 10 ft. Water rates are reasonable, the 
». veg for a six-room house being only $22 per year. 

“ya. other principal town of the district is Victor, which, 
% seh only four years old, has a population of 8,000 to 


10,000. This is more nearly a typical mining town than 


cripple Creek, most of the large mines (including the 
port nd and Independence) being located quite near by. 

power for operating the mines has become quite an item 
of expense in the Cripple Creek district. All coal has to 
be hauled in, and there has been presented the interesting 
problem of whether it would be cheaper io (1) bring fuel 
in from the coal camps, 25 or 30 miles off, and 4,000 to 
5,000 ft. lower, or (2) to generate electricity right where 
the coal is produced and transmit it for power purposes 
to the mining camp. One large mining corporation has 
decided on the former, and is buiiding a plant of its own 
at Goldfield—about a mile from Victor. It will have three 
<)-HP. steam engines. The Colorado Electric Power Co. 
believes there is money in the latter method, and it has 
lately completed a plant for a 26-mile transmission from 
Capon City to the center of the camp. 


Fig. 5.—Traveling Inspection Platforms for Truss 
Spans; Muengsten Bridge. 


Canon City is eight miles west of Florence, at the moutk 
of the Canon of the Arkansas River, and adjoining the 
famous Canon coal fields. Here on the river bank is the 
power house plant. The main building is 100 x 106 ft., 
and the converter building 27x72 ft. The principal ma- 
chinery consists of three Hamilton-Corliss engines of 
cross-compound type; three three-phase 470-K-W. gen- 
erators and four converters. All electrical machinery is 
Westinghouse make. Power is furnished by four 300- 
HP. Heine boilers. Room is left for a duplicate plant to 
be erected at the west end of the present buildings, when 
needed. Two shifts of ten men each are required to oper- 
ate the plant. The direct distance by the transmission 
line to distributing station No. 1 (on the south slope of 
Bull Hill and between Victor and Cripple Creek) is 26 
miles. The voltage is reduced here and lines are run to 
the different consumers. 

An electric railroad called the Canyon City & Cripple 
Creek Electric Ry. has long been projected to connect the 
two places by a line much shorter than possible with a 
steam road, but it does not seem to have made much 
progress yet. 

Resuming the journey to Leadville, Canon City (already 
noted) is first passed. The state penitentiary is located 
here. Several years ago an attempt was made by the state 
to utilize the labor of the convicts here in the construction 
of a large irrigation canal, called State Canal No. l. A 
line was located, tapping Arkansas River within the mouth 
of the canon and running east as far as Pueblo. A large 
amount of work was done and a great expense incurred in 
outfitting the convicts, transporting them to and from the 
work and in guarding them. But finally a halt was 
called, as it was claimed that there would be no unappro- 
priated water left for the canal even if buiit. A committee of 
the Tenth General Assembly was appointed to investigate 
and report as to the advisability of continuing work, which 
made a very able report advising abandonment of the 
project. This was done, and the only evidence now left 
of the work are the numerous tunnels and cuts in the 
rocky side of the canon near the town. W. P. H. 

Salt Lake City, Utah, Aug. 1, 1898. 


GRAVEL ROADS aggregating 40 miles in length are be- 
ing built in Lake county, Ind. The excavation and grading 
is done by serapers and then a bed of_furnace slag is laid 
and covered with a top dressing of gravel, making a total 
thickness of 11 ins. at the middle. Formerly a 12-in. bed 
of gravel was used, but the slag costs only about half as 
much and makes a better foundation. The railways are as- 
sessed for taxes for this work, and in some townships pay 
75% of the cost of the work, which may account in part 
for the people’s desire for good roads. Mr. John Halloran, 
cf Hobart, Ind., is the contractor for the work. 


DOUBLE TRACK STEEL ARCH RAILWAY BRIDGE, 
MUENGSTEN, GERMANY. 
(With double-page plate.) 

The Muengsten Bridge, some of the principal 
features of which we illustrate on our double- 
page plate this week, was built to avoid a long 
detour in the line of railway connecting the towns 
of Solingen and Remscheid, lying on opposite sides 
of the deep gorge of the River Wupper, in Prussia. 
At the point where the bridge crosses it, this gorge 
is about 350 ft. deep, with sides inclined from 
18° to 47° to the horizontal, and the parabolic 
arch springs from points on the opposite banks 
about 590 ft. apart. The stream itself is of small 
size, and offered little obstruction to erection. 

Plans were submitted by four different engineer- 
ing firms for the bridge, but the one finally adopted 
was that of the Nuremberg Machine Works, Ltd., 
Mr. A. Rieppel, Engineering Director. From a de- 
scription by Mr. Rieppel in “Zeitschrift des Ver- 
eines Deutscher Ingenieure,” Mr. O. J. Marstrand 
has abstracted the following information relating 
to the design and erection of the bridge. The ac- 
companying illustrations have also been repro- 
duced from the columns of the same publication. 

The bridge, Fig. 1, is designed for two tracks and 
consists of a parabolic arch spanning the center 
opening and flanked on each side by steel viaduct 
approaches. The span of the arch c. toc. of abut- 
ments is 170 m. (357.8 ft.). On the Remscheid side 
the viaduct consists of three trestle towers, carry- 
ing one 30-m. (98.4 ft.) and two 45-m. (147.6 ft.) 
truss spans, and on the Solingen side of the same 
number of towers carrying two 30-m. and one 45- 
m, spans. The dimension of the tops of the tow- 
ers in the line of the axis of the bridge is 15 m. 
(49.2 ft.). The total length of the bridge is 465 m. 
(1,525 ft.). Over the center span the continuation 
of the viaduct truss is carried by verticals to the 
arch proper below, spaced 30 m. and 15 m. apart, 
and by the crown of the arch itself. 

The parabolic arch ribs have a web system of 
vertical and diagonal members forming a rib 4 m. 
(18.1 ft.) deep c. to c. of chords at the crown and 
12.206 m. (40.05 ft.) deep at the abutments. The 
distance between the verticals or the panel length 
is 7.5 m. (24.6 ft.) The arch ribs are inclined in- 
ward 1 to 7 to the vertical, so that they are 5.0 m. 
(16.4 ft.) apart c. to c. at the crown; 25.685 m. 
(84.27 ft.) apart at the feet of the inside ribs, and 
22.681 m. (77.69 ft.) apart at the feet of the out- 
side ribs. The lateral wind-bracing is attached to 
the lower ribs, while the wind-strains in the top 
ribs are resisted by transverse bracing between 
the verticals; in the end panels this bracing is 
carried to the base of both the upper and lower 
ribs. 

The sides of all towers, in the line of the bridge, 
are inclined to the vertical 1 to 7, and are 5 m. 
(16.4 ft.) apart transversely at the top. The ver- 
tical sides are 15 m. (49.2 ft.) apart. Both sides 
are braced by horizontals and cross diagonals. At 
the feet of the towers, and in the planes of the 
abutments of the arch, no horizontal bracing is 
employed. Towers Nos. 2 and 7 are designed as 
anchorages; the top chords of the trusses, which 
are continuous through several spans, being firm- 
ly attached thereto. The posts over the arch rib 
lie in the same plane as the sides of the arch. 
They are braced transversely, and are capable of 
transmitting lateral forces from the bridge above 
through the system of wind-bracing just de- 
scribed. 

The viaduct spans, 15, 30 and 40 m. long, have 
vertical trusses 6.0 m. (19.7 ft.) deep and 5 m 
(16.4 ft.) apart. They are divided into panels 7.5 
m. (24.6 ft.) long by a single system of triangu- 
lation. The principal horizontal bracing is be- 
tween the top chords, and is independent of the 
roadway construction. In the 30-m. and 45-m. 
spans the lower chords are, however, also braced 
horizontally. At the end panels the wind-strains 
are carried from the top chord to the towers by 
transverse bracing. 

The posts carrying the trusses over the arch are 
so connected to the bottom chord of the bridge 
that it is free to move and that no uncertain 
strains may be transmitted at these joints. 

The trusses are made continuous over the ap- 
proach bents on both sides, and over the arch. 
They rest on rollers on the top of the bents and 


at the abutments, but are rigidly connected at 
bents 2 and 7 and at the crown of the arch. Over 
the inside faces of bents 4 and 5 provision is made 
for the expansion of the top chord by separating 
the adjoining ends. 

The floor system is so constructed of beams and 
stringers that the strains due to applying the 
train brakes and other longitudinal strains are 
transmitted through the stringer lying directly 
over the top chord to the latter, while the hori- 
zontal strains pass through stringers and diag- 
onals into the floor beams at the panel points, and 
are thence carried into the chord system. All 
material in the superstructure is basic steel, the 
aggregate weight being about 5,100 t. (5,622 tons). 

The methods adopted in erecting the steel work 
are of particular interest. In a general way this 
work may be divided into the erection of (1) the 
towers and the viaduct trusses, and (2) the arch 
ribs and the trusses carried by them. 

Previous to beginning erection the contractors 
built a very extensive plant for carrying on the 
work. On the Solingen side of the gorge, Fig. 2, 
was established a yard for storing material and 
for the various necessary shops and store houses, 
power plant, etc. From this yard a railway ran 
down into the gorge parallel with the bridge site. 
A similar railway extended up the opposite side 
of the gorge, and a temporary bridge spanned 
the river and bottom of the gorge between the 
two railways. Spur tracks from the railway lines 
handled material to the sites of the several abut- 
ments and tower foundations. These railways 
were operated by wire cables run by electric 
motors placed at the top of the gorge on each 
side, and getting their power from the central 
power plant. An electric lighting system, a tele- 
phone system, water supply pipes, etc., were con- 
structed as shown by Fig. 2, which also explains 
the general method of erecting the superstructure. 

To erect the viaduct towers a timber staging was 
earried up inside the steel work on which was 
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Fig. 6.—Traveling Inspection Staging for Arch Span; 
Muengsten Bridge. 


mounted the necessary hoisting apparatus for 
handling the material. The viaduct spans at the 
extreme ends were erected by means of false- 
works built up from the ground, and the inter- 
mediate spans by means of temporary staging 
trusses hung between the towers. These staging 
trusses or spans were first erected on the ground 
and then hoisted to the tops of the towers and 
hung from temporary cantilevers attached to the 
towers as shown by Fig. 3. Both the cantilevers 
and the staging span were made of steel, and upon 
them the permanent span was erected as it would 
be upon a falseworks resting on the ground. Alto- 
gether six spans of the viaduct were erected by 
this method. 

The arch ribs and the truss spans supported by 
them were erected simultaneously. Referring to 
the elevation, Fig. 2, it will be seen that the ex- 
treme end towers were anchored by adjustable 
anchorages to the banks of the gorge. Between 
these two towers the trussed spans are continuous 
and serve as anchor rods. Therefore the truss 
span over the arch was built out as a cantilever 
as far as the first vertical. The arch ribs were 
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also built out as cantilevers to the same point, 
when the anchor rod A B was attached as shown 
by Fig. 2. These anchor rods on each side held 
the arched structure until the closure at the center 
relieved them. Material was handled by revolving 
cranes running on top of the trussed spans. The 
temporary stagings for riveting are indicated by 
Fig. 2. The final adjustment was made by means 
of hydraulic jacks placed at the crown of the arch 
and at the upper arch chord abutment connection. 
This adjusting device at the abutment is shown by 
Fig. 4. Hydraulic jacks were also arranged to 
tighten or loosen the anchor cables. 

One other feature of the construction which de- 
serves to be noticed is the rather elaborate per- 
manent constructions to be used in the future in- 
spection, repairing and painting of the bridge. The 
general nature of these devices is shown by Figs. 
5 and 6, Fig. 5 showing the traveling staging and 
ladder for examining both the exterior and the 
interior of the truss spans supported by the arch 
and the towers, and Fig. 6 the corresponding de- 
vice for examining the metal work of the arch 
proper. For the truss spans two forms of trav- 
elers are employed, one running inside the trusses 
and the other outside, each being intended to reach 
the corresponding part of the metal work. Two 
of the outside travelers are employed, each hav- 
ing a range of travel of one-half the length of the 
bridge, but the one inside traveler is operated the 
whole length of the trussed structure. For the 
arch proper the traveler is simply a foot bridge 
suspended by chains from a carriage running on 
the bridge tracks. By means of windlasses these 
chains are shortened or lengthened so as to bring 
the foot bridge at the proper height for easy ac- 
cess to the intrados of the arch at any point in 
its length, 

Construction was begun on the superstructure 
of the bridge in the spring of 1895 and the struc- 
ture was completed ready for the passage of 
trains on July 3, 1897. Under a test load, consist- 
ing of three locomotives followed by 40 loaded 
cars on each track, the arch span showed a maxi- 
mum depression of 15.4 mm. (0.616-in.). The cost 
of the bridge was 6,147,830 fr. ($1,230,000). 


THE HIGHEST CHIMNEY IN AMERICA.* 
By W. P. Hardesty, C. E. 


At Denver, Colo., is a brick chimney which is 
exceeded by but four in the world in height or 
size. This is the stack of the Omaha and Grant 
Smelter, which serves to carry away the poisonous 
fumes and gases generated in theprocessof smelt- 
ing the precious ores at this extensive plant. The 
works here cover nearly 50 acres of ground, and 
before the panic of 1893 about 550 men were regu- 
larly employed. At present about 350 men are 
employed. After stacks of the ordinary size had 
been used for many years, it was decided that it 
would be better to erect one stack of great height, 
having sufficient size and draft to answer for all 
needs, 

The present chimney has the following main di- 
mensions: Height above the stone table at ground, 
352 ft. 7 ins.; size at base, 33 ft. square; size at 
throat, 20 ft. in diameter; thickness of outer shell 
at base, 48% ins.; at top, 13 ins.; thickness of core 
at base, 26 ins.; at top, 9 ins.; diameter flue, 16 
ft.; foundation, 56 ft. square by 16 ft. deep. 

In building, the ground was first excavated to 
the depth deemed sufficient, when about 2 ft. of 
water stood in the bottom. The material in the 
bottom was coarse sand. Then 8 ft. of cement 
concrete was put in, in which was placed a gril- 
lage of steel rails laid nearly together and 
crossing at right angles. These beams were used 
only in the masonry under and outside of the rings 
of masonry supporting the shell and core of the 
chimney. On top of the concrete was laid 8 ft. of 
brick work, stepped in about 1 in. at each course. 
On this was laid a stone footing 2 ft. thick, reach- 
ing above the ground level, and on this was built 
the chimney. 

The shell or outer part of the chimney does not 
assume the regular octagon shape until 64 ft. high, 
the corner starting to batter off at about 25 ft. 


*The four chimneys which exceed the Omaha and Grant 
chimney in height, according to Kent's ‘‘Pocket-Book for 
Mechanical Engineers,” are at Hutte, Saxony, 460 ft.; two 
at ee Scotland, 454 and 435 ft.; and Bolton, Eng- 
land, tt 


up. The exterior lines of the chimney are designed 
with an entastis or slight swelling, as shown. Two 
heavy systems of tie rods run through the chim- 
ney near its base in each direction. Where the 
main flue conveying the gases enters the chimney, 
an arch is sprung over the opening. The clear- 
ance between the flat sides of the shell and the 
outside of the core varies from over 2 ft. at the 
bottom to only 3 or 4 ins. at the top. At inter- 
vals along the sides are placed rollers to brace the 
core against the shell and to allow of the move- 
ment of the former in expansion. The expansion 
of the core when heated was estimated at about 
4 ins. The draft to be expected under probable 
conditions as to temperature was taken to be 
equivalent to that caused by a pressure of 1-10 
Ib. per sq. ft. 


| 
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tened to an iron plate buried in the earth | 
the level of the ground water. my 

The following is a statement of the mat.) 
actually used in the structure: 


Railroad iron in concrete................... 48,9 
Beams under openings 2,57 
Wrought-iron bands and rolis.............. 23. 181 


The chimney was built in 1892, the work } 
done in 120 days, and the total cost was $53,000 
A scaffold was built up the interior of the flue or 
core in erection, and when the work got up pr: i:, 
high this was always extended during the ni ' 
as the workmen felt much easier at this seafi id 
work when they could not see the ground b.), V 
them. It is stated that observations have Shown 
that the chimney has not settled a particle. Th 
contractors were Cook Bros., of Denver, and {)). 
engineer was Wm. H. Scanian, now Engineer of 
the Lee Construction Co., of New York city. 

The gases, etc., are led into the chimney at t 
base through large flues. On the south Side of the 
chimney and on the opposite side from the 
smelter buildings is an extensive System of set- 
tling chambers or dust-catchers, which save much 
of the fine ore carrying dust that otherwise woul 
pass up the chimney. The main flues are 11 » 1; 


THE HIGHEST CHIMNEY IN AMERICA. 
Built for the Omaha & Grant Smelter, Denver, Colo. W. M. Scanlon, Architect; Cook Bros., Contractors. 


The loads, etc., were taken as follows: Normal 
pressure on earth base, 3.2 tons per sq. ft.; total 
weight above foundation (on stone footing), 12,- 
376,500 Ibs.; pressure at base of shell, 148 lbs 
per sq. in.; at base of core, 160 lbs.; pressure on 
leeward side of base during a tornado, 295 Ibs. 
per sq. in., and at windward side, 5 lbs., area ex- 
posed to wind pressure, 9,230 ft. Total wind 
pressure during a tornado, 369,200 Ibs. Portland 
cement was used in the foundations, but above 
the larger part of the mortar was lime, and the 
proportion of lime was increased toward the top. 

An average mixture was where a soft paste, 
made of about 2 bbls. of neat cement, would be 
adied to and worked into a batch of lime mortar 
of about 6 times its volume, and then be hoisted 
to be used. All the bricks used were hard-pressed, 
from Golden, Colo. Push joints or shove joints 
were made in laying the brick, to secure the 
most compact work possible. At about 30 ft. be- 
low the top of the brick work, where the outer 
shell is but 13 ins. thick, the expansion for the 
cap begins. It swells out to a crown 5 ft. thick, 
and this was only done by using hoops and clamp 
rods built into the brick work to hold it together. 
The cast-iron cap weighs 22,000 Ibs. 

At intervals of 20 ft. in height, bands of 4-in. x 
%-in. iron set vertically were built into the brick- 
work, four inches inside of the outer face. 

An iron ladder is provided leading from the bot- 
tom of the space between the core and the shell 
to a trap door on top of the cast-iron cap. 

The cast-iron cap has a lightning rod consisting 
of a %-in. galvanized wire rope securely fastened 
to it, the lower end of the conductor being fas- 


ft. There are altogether about two miles of flues 
and underground passages leading to the chim- 
ney from all parts of the plant, and the connec- 
tions are such that all the smoke and gases from 
all the operations can be conducted to the one 
chimney. 


STATISTICS OF RAILWAYS IN THE UNITED STATES 
FOR THE YEAR ENDING JUNE 30, 1898. 


The statistician of the Interstate Commerce 
Commission, Prof. Henry C. Adams, has furnished 
to the press an advance abstract of the forth- 
coming tenth annual report of the commission, 
and from it we take the following figures of prin- 


cipal interest to our readers: 


Mileage.—The total railway mileage in the United States 
on June 30, 1897, was 184,428.47 miles, there being an in- 
crease of 1,651.84 miles, or 0.91% during the year. In 
round numbers, Alabama shows an increase of 117 miles: 
Arkansas, 192 miles; California, 219 miles; Louisiana, 
161 miles, and- Michigan, 123 miles. The increase in 
mileage in the other states and territories in which an in- 
crease occurred was less than 100 miles. In a few states, 
as usual, a decrease in mileage is shown. The aggregate 
length of railway mileage, including all tracks, on June 
80, 1897, was 243,444.41, the increase being 3,315.29 miles. 
Yhe length of second track was 11,018.47 miles; of third 
track, 995.79 miles; of fourth track, 780.48 miles. The 
mileage of yard track and sidings amounted to 46,221.20 
miles. Excepting yard track and sidings, about 32% o! 
which are laid with iron rails, substantially 95% of the 
railway tracks in the country are laid with steel rails. 

Equipment.—The total number of locomotives in servic: 
on June 30, 1897, was 35,986, the increase in number 4s 
compared with the preceding year being 36. Of this num- 
ber, 10,017 were passenger locomotives; 20,398 freight lo- 
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omotives, and 5,102 switching locomotives. The number 
+ wegmotives not classified was 469. The total number 
‘ ars of all classes reported in service on the date 
% ned was 1,297,480. The corresponding number for the 
reylous year was 169 greater. Of these cars, 33,626, or 
“23 more than for 1896, were assigned to the passenger 
<oryice; 1,221,780 were assigned to freight service, indi- 
cating @ decrease of 157 during the year; and 42,124 were 
.cciened to the special service of the railway companies. 
“During the year ending June 30, 1897, the railways in 
the United States used 20 locomotives and 708 cars per 100 
miles of Mine. Taking the United States as a whoze, 
48,861 passengers were carried and 1,223,614 passenger- 
miles accomplished per passenger locomotive, and there 
were 36,362 tons carried and 4,664,135 ton-miles accom- 
plished per freight locomotive. All of these items show a 
decrease aS compared with those of the preceding year. 
rhe number of passenger cars per 1,000,000 passengers 
-orried during the year under consideration was 69, and 
‘ne number of freight cars per 1,000,000 tons of freight 
carried was 1,647. It should be understood, however, that 
this average does not include such cars, mainty in the 
{reight service, ag are owned by private parties, for the 
use of which the railways paid during the year approxi- 
mately $11,000,000. Including in the term equipment both 
locomotives and cars, it is found that the total equipment 
of railways on June 30, 1897, was 1,333,466. These figures 
are 133 less than on June 30, 1896. 

Of this total number 525,286 were fitted with train 
brakes, the increase being 76,432; and 678,725 were fitted 
with automatic coupters, the increase in this case being 
133,142. These increases are somewhat smaller than the 
corresponding increases for 1896. It should be noted, how- 


$2,540 per mile of line. The total compensation for 1896 
was $3,222,950 greater. 

Capitalization and Valuation.—On June 30, 1897, the 
amount of rai:way capital outstanding was $10,635,008,- 
074, which, assigned on a mileage basis, shows a capital of 


“$59,620 per mile of line. The amount of capital stock 


was $5,364,642,255, of which $4,367,056,657 was common 
stock, and $907,585,58 preferred stock. The amount of 
funded debt was $5,270,365,819. The classification of 
funded debt shows that it consists of mortgage bonds, 
$4,539,911,505; miscellaneous obligations, $430,718,303; 
income bonds, $25,847,154, and equipment trust ob-iga- 
tions, $39,888,767. The amount of capital stock paying no 
dividend was $3,761,002,277, or 70.10% of the total amount 
outstanding. The amount of funded debt, excluding equip- 
ment trust obligations, which paid no interest was $867,- 
950,840. Of the stock paying dividends, 5.37% of the 
total stock outstanding paid from 1 to 4%, 6.53% outstand- 
ing paid from 4 to 5%, 5.99% outstanding from 5 to 6%, 
3.58% outstanding from 6 to 7%, and 4.62% outstanding 
from 7 to 8%. The total amount of dividends was $87,- 
110,599, which would be produced by an average rate of 
5.48% on the amount of stock on which some dividend 
was declared. The amount of mortgage bonds paying no 
interest was $615,259,989, or 13.55%; of miscellaneous 
obligations, $37,345,879, or 8.67%, and income bonds, 
$215,344,972, or 82.87%. The amount of current liabili- 
ties outstanding on June 30, 1897, was $578,501,635, or 
$3,156 per mile of line. 

Public Service.—The number of passengers carried during 
the year was 489,445,198, there being a decrease of 22,- 
327,539 as compared with 1896. The number of passen- 
gers carried one mile during the year was 12,256,939,647, 


injured, 6,283. The corresponding figures for the year 
ending June 30, 1896, were 220 killed and 8,457 injured 
The total number of passengers killed during the year 
under review was 222, injured 2,795. From summaries 
showing the ratio of casualties, it appears that 1 out of 
every 486 employees was killed and 1 out of every 30 em- 
ployees was injured during the year. One passenger was 
killed for every 2,204,708 carried, and 1 injured for 
every 175,115 carried. Basing ratios upon the number of 
miles traveled, it appears that 55,211,440 passenger-miles 
were accomplished for each passenger killed, and 4,385,- 
300 passenger-miles for each passenger injured. 


HEAVY CONSOLIDATION LOCOMOTIVES FOR THE BUR- 
LINGTON & MISSOURI RIVER R. R. 


One of the marked features of modern motive 
power equipment is the great increase in the size, 
weight and power of freight engines, in order to 
secure the economic advantages which result 
from an increase in the train loads hauled. We 
have already had occasion to illustrate and de- 
scribe some of these large and powerful engines, 
and we are now able to give particulars of other 
engines which are illustrative of the present ten- 
dency towards heavy train loads. 

The locomotives referred to are four consolida- 
tion engines, with 166,000 Ibs. on the driving 
wheels, intended for regular freight train service 
on the Black Hills division of the Burlington & 
Missouri River R. R. (Burlington system), be- 


Fig. 1.—CONSOLIDATION FREIGHT LOCOMOTIVE; BURLINGTON & MISSOURI RIVER R. R. 


ever, that the number representing the increase in equip- 
ment in that year was over 27,000. Further details as to 
equipment on June 30, 1897, show that the number of 
passenger locomotives fitted with train brakes was 9,899, 
or 88 more than the preceding year. The number of 
freight locomotives so fitted was 18,796, or 875 more than 
the preceding year. The number of switching locomotives 
fitted with train brakes was 3,666. The number of pas- 
senger locomotives fitted with automatic couplers was 
4,687, the increase with respect to 1896 being 184. The 
number of freight locomotives fitted with automatic 
couplers was 4,192, the increase being 819. The number of 
switching locomotives fitted with such couplers was 741, 
or 147 more than for 1896. The number of passenger cars 
fitted with train brakes on June 30, 1897, was 33,078, and 
the number fitted with automatic couplers was 32,661, the 
increase in the one case being 665 and in the other 815. 
The number of cars in freight service fitted with train 
brakes was 453,688, or 74,630 more than on June 30 of the 
previous year. The number fitted with automatic couplers 
was 629,399, indicating an increase of 129,166. Of the 
total cars in service 492,559, on June 30, 1897, were fitted 
with train brakes, and 668,937 were fitted with automatic 
‘ouplers, the increase for the year in the former case being 
75,237; in the latter, 131,989. 

Employees.—The number of men employed by the rail- 
ways of the United States on June 30, 1897, as reported, 
was 823,476, or 449 men per 100 miles of line. The cor- 
r-sponding figures for the year ending June 30, 1896, were 
“ightly larger. Regarding the year ending June 30, 1897, 
't appears that the aggregate amount of wages and salaries 
paid employees was $465,601,581. This amount represents 
61.87% of the total operating expenses of railways, or 


, Pittsburg Locomotive Works, Builders. 


a decrease of 792,067,586 being shown in this item as com- 
pared with 1896. The number of passengers carried one 
mile per mile of line was 66,874, a decrease of 4,831. The 
number of tons of freight carried during the year was 
741,705,946, 24,185,439 less than for 1896. The number 
of tons of freight carried one mile was 95,139,022,225, a de- 
crease of 189,338,053. The number of. tons of freight 
carried one mile per mile of line was 519,070, 4,753 less 
than for the preceding year. 

Earnings and Expenses.—The gross earnings of the rail!- 
ways of the United States for the year ending June 30, 
1897, as reported for an operated mileage of 183,284.25, 
were $1,122,089,773, a decrease of $28,079,603 for 1896. 
The expenses of operation for the year were $752,524,764. 
This amount is $20,464,280 smaller than for the year 1896, 
the operated mileage for that year being 181,982.64 miles. 
The operating expenses of 1897 were distributed as fol- 
lows: Maintenance of way and structures, $159,434,408, 
decrease as compared with the preceding year, $910,547; 
maintenance of equipment, $122,762,358, decrease, $10,- 
619,640; conducting transportation, $432,525,862, decrease, 
$9,691,720; general expenses, $36,481,269, increase, $397,- 
984. Gross earnings per mile of line operated averaged 
$6,122; operating expenses, $4,106. These amounts are, 
respectively, $198 and $142 less than the averages for 
1896. 

Accidents.—The total number of casualties to persons on 
account of railway accidents for the year ending June 30, 
1897, was 43,168. Of these casualties 6,437 resulted in 
death, and 36,731 in injuries of varying character. Of 
railway employees. 1,608 were killed and 27,667 were in- 
jured during the year. The casualties to employees result- 
ing from coupling and uncoupling cars were, killed, 214; 


tween Edgemont and Deadwood, So. Dak., a dis- 
tance of 107 miles. The track has the standard 
gage of 4 ft. 8% ins. The maximum grades are 
2% against northbound traffic and 3% against 
southbound traffic. The minimum curvature is 
16°, and most of the curves are under 10°, all 
having spiral transition curves, and being equated 
for the grades. Mr. T. E. Calvert, General Su- 
perintendent of the B. & M. R. R. R., informs us 
that the slow freight trains usually make the trip 
in ten hours, the load behind the tender being 
about 330 tons northbound and 200) tons south- 
bound. The new engines are intended to haul 15 
cars where the present engines haul 10 cars. As 
the weak point of the present engines is in their 
boilers, the new é@ngines have boilers of specially 
large capacity. The following table gives the 
comparative dimensions of the old and new en- 
gines: 


Old engines. Now engines. 


Driving wheels .............. 3 ft. Sins. 4 ft. 4 ins. 
Weight on driving wheels..... 101.820 lbs, » 166,000 Ibs. 

ce vou 20 x 24 ins. 22 x 28 ins. 
160 Ibs. 180 Ibs. 


_The engine has a compact and powerful ap- 
pearance, with the extreme simplicity of finish 
which is characteristic of modern locomotives. It 
has a Belpaire boiler of somewhat unusual de- 
sign, the shell at the firebox having convex sides 
swelling to a width greater than that of the flat 
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_ top of the boiler sheet, so that there is a peculiar 


reversed curve connection between the vertical 
sides of the flat boiler head and the convex sides 
of the shell. This is somewhat similar to the 
boilers of the class HH consolidation engines of 
the Pennsylvania R. R., but in general boilers of 
this type have a more symmetrical arrangement 
of the side and top plates of the shell. Another 
special feature is the use of a boiler jacket of cold- 
rolled pickled steel, painted black, instead of the 
planished iron jacket which has for so long been 
characteristic of American locomotives, but which 
is now gradually giving place to a more econom- 
ical form of covering. The lagging is of asbestos. 

The fuel used will be bituminous coal. The fire- 
box has a brick arch, supported on studs, and has 
cast iron grates of the railway company’s stand- 
ard pattern. ‘The dome and sandbox are on the 
boiler barrel, the former having the whistle at- 
tachment in the side, and the latter being fitted 
with the Leach air-jet sanding device. It has also 
a pneumatic blow-off cock and bell ringer. A 
special fitting on the boiler heads carries the 
safety valves. The smokestack is of the bootleg 
or tapering pattern, with its narrowest part just 
above the smoke-box. 

The driving wheels have cast-iron centers, and 
all have flanged tires. This is a somewhat nota- 
ble departure from regular practice, and will be 
observed with interest in view of the character 
of the line on which the engines are to run. It is 


Heavy Consolidated Freight Locomotive; Burlingtou & Mis- 
souri River R. R, 
Running Gear: 


Driving wheels, 8; diameter .................. 4 ft. 4 ins. 
Truck wheels, 2; diameter ................... 
Tender wheels, 8; diameter 
Truck and tender wheels .............. ‘Chiilea cast-iron. 
How are driving-wheel tires secured?...... By ‘shrinkage. 


Truck axle to leading driving axle, c. to c. Se Piag 
Wheels having blind tires ...... None. 
veight in Working Order: 

Tender, empty ..35,000 Ibs.; loaded ......... 94,200 “ 
Does counterbalance conform to M. M. Assoc. rules? . Yes. 

Form of crosshead and guides................. Alligator. 
Connecting rod, length peas centers ...... 10 ft. %-in. 
. Strap and forked ends. 


ype 
Ports, steam. .1% x 18% ins.; viopien exhaust. .3 x 18% in 


Slide valves, 
maximum travel .. 
barrel, inside smallest ring -6 ft. 2 ins. 
Barrel plates. . .. .%-in.; Smokebox “tube-plate. . -%-in. 
Horizontal and “circumferential seams. . Double riveted. 
Butt, with inside ‘and outside 


Height from rail to center line’ ct ee ° ‘81 ft. 9% 
Length of smokebox, including extension.... .5 


Spark arresting device ........ ...Netting, mesh 2x2 
Working steam pressure -180 ibe. 


Fig. 2.BELPAIRE BOILER FOR CONSOLIDATION LOCOMOTIVE; BURLINGTON & 


MISSOURI 


more or less of an experiment. To partially over- 
come the crowding against the rail, the flanges 
of the forward and rear driving wheels are turned 
down 1-16-in. below the M. C. B. standard, making 
the flange 13-16 ins. instead of 14 ins. The sec- 
ond and third pairs of driving wheels have flanges 
of the standard dimensions. All the driving wheels 
are set y-in. closer together than in regular prac- 
tice, the distance between backs of wheels being 
4 ft. 5% ins. instead of 4 ft. 5% ins. The pistons 
are of cast steel, fitted with the Dunbar packing, 
and have 4-in. steel piston rods. The slide valves 
are of the Richardson balanced pattern. 

The pilot is of wood, with a vertical projecting 
nose, reinforced by steel plates, and the point is 
supported by tie-rods from the bumper beam. 
Automatic M. C. B. coupler heads are fitted to the 
pilot and tender drawbars, and that of the latter 
has a swinging head and fixed knuckle. The 
tender is of the hopper type, built to the railway 
company’s standards, and has_ semi-elliptic 
truck springs. The tank is 19 ft. long and 9 ft. 
6 ins. wide, the length of tender frame being 32 
ft. 344 ins. 

Fig. 1 is a general view of the engine, and Fig. 
2 is a view of the boiler, showing the heavy char- 
acter of its construction and the special features 
of the design. 

The four engines were designed and built by 
the Pittsburg Locomotive Works, Pittsburg, Pa., 
under the general direction of Mr. G. W. Rhodes, 
Superintendent of Motive Power of the Chicago, 
3urlington & Quincy R. R., which system com- 
prises the B. & M. R. R. R. Mr. D. Hawksworth 
is superintendent of motive power of the latter 
road. 

The leading dimensions and particulars of these 
engines are as follows: 


RIVER R. R. 

Width, inside, at top, 5 ft.; at bottom 
Depth, front.5 ft. 11% ins.; at back. ... 
Side plates.......... %-in.; back plates % In. 
Crown plates........ 3%-in.; tube plate ............. l,-in. 
Stay bolts (drilled) diameter, %-in.; pitch....4 and 4% ins. 
Water spaces, width at front, back and sides........ 


Length over tube plates 
Heating Surface and Grate Area: 


Heating Surface, tubes (interior area) ....... 2,486.4 sq. ft. 
‘firebox, incidg t’bs 188.6 “ 


Miscellaneous: 
Exhaust nozzle, single, diameter ......5, 54 and 5% ins. 
Exhaust nozzle, distance below center line of boiler..4 “ 
Smokestack, diameter at top 17 ins.; at base....16% ‘ 


height above smokebox ................8 ft. 

* height of top above rail. .............. — 
Capacity of tender tank 5,000 gallons. 
Brake fittings ......... bee . . Westinghouse-American. 


ANNUAL MEETING OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


The 50th meeting of this Association was held in Boston 
during the week beginning Aug. 22. During the same week, 
or in the latter half of the week preceding, there were held 
meetings of several affiliated societies. as follows: American 
Forestry Association, Aug. 23 and 24; Geological Society of 
America, Aug. 23; American Chemical Society, Aug, 22 
and 23; Society for the Promotion of Agricultural Science, 
Aug. 19 and 20; Association of Econoraic Entomologists, 
Aug. 19 and 20; American Mathematical Society, Aug. 19 
and 20; Society for the Promotion of Engineering Educa- 
tion, Aug. 18, 19 and 20; American Folk-Lore Society, Aug. 
25; National Geographic Society, Aug. 25; Botanical So- 
ciety of America, Aug. 19 and 20; Conference of Astrono- 
mers and Physicists, Aug. 18 to 20. 

The meeting of the American Association for the Ad- 
vancement of Selence was the largest it has ever held 


with three exceptions—Boston, 1880; Montreal, is and 
Philadelphia, 1884. The meetings of 1883 a; § 
were enlarged by the presence of many » . 
of the British Association. The Boston me: me 
1880 registered 998 members as present, and 
1898 only 903. The evident decline in membershi; i 
interest in the Association during the last 18 years *e 
to the growth of the affiliated societies of Specialists, 
have in most cases originated in the sections of 
sociation, By the scheme of having these societies » at 
the same place and time each year they are practic he 
same as sections of the parent association. In fact ; 
these societies joined with the sections in hold: 
meetings. While the registered list of members pre 
the Boston meeting has been three times exceede there 
is no doubt that if the members of the affiliated - 
who attended their several meetings but who are n.: 
bers of the Association were counted, it would be fou 
in the week of Aug. 22-27 in Boston, there was th: 
gathering of scientific men ever known in this c 
The meetings, both of the American Association t 
the affiliated societies, were highly successful, bot}; 
numbers of papers presented and in the attendanc: 
several sessions, Some idea of the vast amount of wo; 
in the sections of the Association is given by the fo! 
list of the sections and the number of papers prese: 


each. Section A, Mathematics and Astronomy, 39 ; rs 
B, Physics, 52; C, Chemistry; D, Mechanical Sciens. ana 
Engineering, 89; E, Geology and Geography, 27; fF) Zoo- 
logy, 35; G. Botany, 56; H, Anthropology, 55; I, Socia! ana 


Economic Science, 29. 
The following are abstracts of the most important 
presented in Section D. 


A Combination Absorption and Transmission Dynamomter 
for Laboratory Purposes. 
By John Joseph Flather, Minneapolis, Minn., Professor 
of Mechanical Engineering, University of Minneso‘a. 


This paper describes some recent improvements in Prof 
Flather’s hydraulic transmission dynamometer, the most 
notable feature being the employment of a water-cooled 
pulley and a perforated rim which permits the use of a 
brake band that can be used for absorbing the power fur- 
nished to the machine. The fixed pulley which is ordi: 
used to connect the dynamometer to the machine to b: 
driven has internal flanges for carrying the cooling water 
and the rim is furnished with a number of brass bushings 
drilied through endwise, and provided with a regulating 
screw by which the amount of water admitted to the brak: 
is gus controlled. The brake band is a three-ply c 
ton belt 7 ins. wide, connected through two sets of ten- 
sion aac to the brake regulating screw. 

The brake band may be quickly removed, thus convert- 
ing the machine into a regular transmission dynamomeer 
In either case an automatic record is obtained on a ro!! 
of paper which is caused to pass with uniform motion under 
an indicator pencil that records variations of pressure 

In addition to the force curve traced by the indicator 
pencil the zero or datum line is traced by another penci! 
which is adjustable in position and may be located at pleas- 
ure on a line parallel with the axis of the shaft. Thus one 
is enabled to measure the total power required to run a 
given machine or any subdivided part of it. The two cy!- 
inders through which the driving power is transmitted ar 
each 10 sq. ins. in area and are provided with bronze pis- 
tons actuated by plunger pins which may be located in 
either of two positions—the inner for ordinary work and 
the outer for extra heavy work, say when it is required 
to measure 20 HP., or when the speed of rotation is very 
slow. Springs of varying degrees of intensity may be used 
to transmit the pressure from shaft to indicator pen 
These springs are changed as in any ordinary indicator 

The work of friction of the plunger in the cylinder is 
practically eliminated, since the combined area of the 
plungers is so much ereater than in the indicator piston 
and since the indicator motion multiplies the distance 
moved by the indicator piston five times, it will be seen 
that the motion of the plungers is exceedingly small. The 
more recent machines are provided with adjustable casters 
which permit the weight of the dynamometer to be carried 
by wheels or to rest firmly on the floor, as desired. 


High Speed Influence Machines. 
By Charles F. Warner, Cambridge, Mass. 


The causes of the electro-motive force in influence ma- 
chines, their reversals and certain other peculiarities are 
not known; hence improvements have been effected 5) 
purely experimental means. A reference to some proper:.cs 
of earlier machines is made and to recent improvemen's 
under patents by Waite, Myers and Rose, Holopeter 201 
Elihu Thompson. 

The special improvements which it is the main pur; 
of this paper to recount are effected by special insula‘i 
improved contacts, careful balancing of revolving pa 
and peculiar driving mechanism. The inconvenience fr" 
reversals is largely overcome by a newly devised c 


papers 


* mutator. In order to provide for discharges of great fr . 


quency, such as are required, for example, to produce | 

Rontgen rays effectively, the principal aim has been to ©° 
cure high speed with ease and safety. Two forms have "~~ 
sulted. One, designed for compactness, has ball bearin=s 
The other of larger dimensions has gear metal bearines 
The speed attained exceeds 4,000 revolutions per mine’, 
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which is the highest rate the author has been able to find 
recorded for influence machines. The regulating discharges 
are of great frequency and, for certain purposes, are re- 
markably efficient. 


epts and Methods of Hydrographic Measurements 
Used by the United States Geological Survey. 
By F. H. Newell. 


py tbe organic law creating the Geological Survey, the 
Dire or is charged with the duty of the classification of 
the public lands and examination of the geological struc- 
ture, mineral resources and products of the national do- 
main. Under this general law extensive surveys have been 
carried on through nearly 19 years. It has been found that 
throughout a great part of the country the most valuable 
of the natural resources is the water. Especially is this 
true of the western half of the United States where all land 
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yalues rest upon questions of water supply. The subject of 
the hydrography of the country was thus earty forced upon 
the attention of the topographers and geologists of the 
survey and a large amount of information collected as in- 


eidental to other work. In 1888 the division of hydrography 
was created, systematizing the observations and data bear- 
ing upon the water resources, and examinations were begun 
of the distribution and fluctuations of waters above and 
under ground. The methods employed have resulted from 
many years of experience and are of such a character as to 
obtain the desired information with an accuracy consistent 
with a fair degree of scientific value and yet with full con- 
sideration of the expenditure available. 

In the measurement of various streams, especially of the 
larger rivers, it has been found desirable to seek a locality 
where the bed and banks are fairly stable and the velocity 
of the water moderate. The width and depth have been 
obtained by direct measurements and the rate of flow de- 
termined at various points in the cross-section by means of 
yarious forms of current meters. Computations based upon 
the slope and other factors have been made in a few in- 
stances but mainly as a matter of curiosity to note the 
possible accordance with the results of detailed current 
meter measurements. Estimates of the flow over weirs or 
dams have been had occasionally, but the uncertainties in- 
volved in the leakage and discharge through gates, water 
wheels, etc., have been so great that little reliance has 
been placed upon these computations. The great bulk cf 
the data has been derived from computations based upon 
the direct measurement of velocities throughout the cross- 
section of a stream when standing at various heights. 

At the selected points, daily observations of the height of 
water are made, and by means of these and the occasional 
jischarge measurements, computations are made of the 
daily discharge. Graphic diagrams are then constructed and 
averages drawn for the month, the results being expressed 
in cubie feet per second or in depth in inches of the run- 
off from the entire drainage basin. The diagrams afford a 
means of comparing the regimen of one river with another 
and of noting fluctuations day by day ‘or year by year. 


Evaporation and Seepage from Reservoirs and Rivers. 
By Prof. L. G. Carpenter, Fort Collins, Colo. 


From two seasons’ measurements on a series of reservoirs 
in Colorado, the author determines that in those cases the 
loss from seepage is much less than from evaporation, 
amounting to about 2 ft. in depth per annum. Eleven years’ 
determination of evaporation shows the loss from that 
source to be 41 ins. from his standard tank. From the 
reservoirs under observation, several years’ record indicates 
a loss of about 60 ins. from evaporation. 

(This is printed as Bulletin No. 45, Colo. Agr’l Experi- 
ment Station.) 

The author reports also the results of a series of measure- 
ments made on a number of rivers in Colorado. Two meas- 
urements were made on the Rio Grande del] Norte over a 
stretch of 80 miles; fourteen measurements on the Cache a 
la Poudre for 40 miles; one on the Arkansas for 200 miles; 
one on 40 miles of the Big Thompson; seven on the South 
latte for 150 miles; a distance of over 2,000 miles gone 
over in detail, and on which all water taken out by ditches 
or entering through tributaries was measured. 

While gain from seepage is the rule, there are sections on 
nearly all of these streams where losses are found year after 
year, and sometimes to a considerable extent. 

The Rio Grande loses from 70 to 100 cu. ft. per second in 
a distance of 10 miles. On the other streams the loss is less. 
In the case of the Platte there is some reason to think that 
4 portion of the water reappears. In the case of the Rio 
Grande, neither the water thus disappearing from the river, 
or the water sinking in the numerous smal] streams re- 
appear within Colorado. 


Energy Received from tk? Sun. 
By Prof. L. G. Carpenter, Fort «ollins, Colo. 


It is well known that the sunshine on our Western 
plains is much greater in amount than that received by the 
East. For nearly ten years the author has maintained 
observations on the intengity of the energy received from 
the sun (using the Arago-Davy conjugate thermometers) 
and also observations on the amount of sunshine. The ob- 
servations show an intensity of from 7 to 17 calories per 
sq.m. from 8 a. m. on sunny days, or from % to %-HP. per 
‘a. yd. It seems as reliable as the wind, which is ex- 
tensively used as a sounee of power for small plants. 


On the Testing of Steam Pipe Covers. 
By Prof. Charles L. Norton, Boston. 


The manifest economy attendant upon the use of some 
sort of a non-conducting cover to prevent loss of heat 
from a hot steam pipe has led to many tests of the relative 
efficiency of materials in use for this purpose. There is a 
considerable discrepancy between the reported tests upon 
the efficiency of the materials in most common use, and 
there are some new materials used for this purpose. The 
facts seemed to warrant further investigation of the subject. 

A series of tests has been made by means of an apparatus 
devised by the writer. A piece of steam pipe was heated 
electrically by means of a coil of wire in oil within the 
pipe. The amount of energy necessary to keep the pipe at a 
definite temperature is measured. Since the energy supplied 
is just sufficient to keep the pipe at a constant temperature 
it is therefore just equal to the energy lost by the pipe. 
Hence from the electrical energy supplied we may compute 
the heat lost from the outside of the pipe. The economy 
of the use of some of the better covers is computed, and an 
examination of the fire resisting properties of the several 
covers is made. (Another report of these tests was given 
by Prof. Norton in a paper before the American Society of 
Mechanical Engineers at the Niagara Falls meeting in 
May last.—Ed.) 


Methods of Determining the Frequency of Alternating 
Currents. 
By Carl Kinsley, Instructor of Physics and Electrical En- 
gineering, Washington University, St. Louis, Mo. 

The accurate determination of the frequency is essential 
for the correct computation of the relations between electro- 
motive force, current, self-induction and capacity. Since 
the periodicity must usually be squared, it is essential 
that the determination be made quickly and with but little 
error. 

Dr. John Hopkinson was the first to use a stretched steel 
wire actuated by an electro-magnet and when the condition 
of maximum resonance was found, the periodicity was cal- 
culated from the constants of the wire and its tension. 

Dr. Campbell (Phil. Mag., Aug., 1896) proposed the use or 
an iron red which was thrown into resonance in the same 
way. From the constants of the rod and its length the 
periodicity was computed. The rod he found could be more 
easily used than the wire. 

Another method capable of great accuracy and easy man- 
ipulation includes the use of a telephone in the alternating 
current circuit and a resonance tube by means of which the 
periodicity may be calculated from equations, or it can be 
gathered from tables already computed. (Kinsley, Phil. 
Mag., April, 1898.) 

A very satisfactory method will be one which includes the 
use of a metal strip as the primary resonator whose per!odl- 
city may be changed by means of an added weight. An 
electro-magnet may be used as in the first two cases to set 
this into vibration. The periodicity can be calculated from 
the constants of the vibrator (Lord Raleigh, ‘‘Theory of 
Sound’), or a complete calibration can be made by two 
determinations. It will usually be more satisfactory to 
standardize by actually determining the periodicity of two 
adjustments of the resonator. The equation to be used for 
that purpose is 

t? = DFP M + Ki‘, when 


t = time of one complete oscillation. 
1 = distance of the sliding weight from the support. 
M = mass of the slider. 


1, = length of the vibrating rod. 

D and K are the constants of this particular apparatus 
which may be either calculated or obtained by ex- 
periment. 


The condition of resonance is obtained with great readi- 
ness and the determination may be made with as great ac- 
curacy as may be desired. 


MEETING OF THE AMERICAN SECTION OF THE INTER- 
NATIONAL ASSOCIATION FOR TESTING MATERIALS. 


The first annual meeting of the American Section of the 
International Association for Testing Materials was held 
at the Engineers’ Club, of Philadelphia, on Aug. 27, with 
Prof. Mansfield Merriman in the chair. The first busi- 
ness of the meeting was the consideration of the pro- 
posed by-laws of the American Section. Mr. Gus. C. Hen- 
ning explained that these by-laws were to be supplemental 
to the general laws of the International Association and 
were intended solely for government of what formed one 
section of the Association. The by-!aws as adopted, after 
a careful consideration of each paragraph, were as follows: 


(1) The name of this organization shall be the ‘‘Ameri- 
ean Section of the International Association for Testing 
Materials.”’ 

(2) The objects of the Amer.can Section shall be to unite 
more closely those members the International Associa- 
tion living on the western continent, and to co-operate 
im the promotion of the purposes of this Association. 

(83) Each member shall pay on the first of ————— of 
each year, to the Treasurer of the American Section, the 
sum of $2.50, annual dues for the current year. Of this 
amount, $1.50 shall be transmitted to the International 
Association, by the Secretary of the American Section, and 
the remainder shall be used to defray the expenses of the 
American Section. Any member of the American Section 
whose dues shall remain unpaid for the period of one year 
perry be reported to the Council of the International Asso- 
ciation. 

(4) The Officers of the American Section shall be, a 
Chairman, Vice-Chairman, Secretary and Treasurer, con- 
stituting the Executive Committee, and two members of 


the International Advisory Board. The American member 
of Council of the International Association shall be ex- 
officio a member of the Executive Committee. The officers 
of the American Section shall be elected at annual meet- 
ings and shall serve for two years. 

(5) The American Section shall meet annually. The time 
and place of each meeting shall be fixed by the Executive 
Committee. Special meetings shall be called whenever the 
Executive Committee shall deem it necessary. 


Next in order was the consideration of the problems out- 
lined by the International Association. These problems, 
which are to be investigated by the International com- 
mittees, and the American members who will act upon these 
committees, are as follows: 


1. ‘‘Taking as a basis the existing conditions of inspec- 
tion, to establish uniform International rules for the test- 
ing and inspection of all kinds of iron and steel.’’ Two 
members to be appointed. 

2. “‘Determinations of methods of test of the homoge- 
neity of iron and steel with the object of eventua‘ly em- 
ploying these methods for inspection.’’ Booth, Garrett & 
Blair, Gus. C, Henning, Prof. Thomas Gray, Paul Kreuz- 
pointner, A. A. Stevenson, William R. Webster. 

“Preparation of uniform methods for the test of paints 
used for protection against corrosion of railroad struc- 
tures.”” H. B. Seaman, J. A. L. Waddell, and two mem- 
bers stil] to be appointed. 

3. “Unification of methods of test of tile pipe.’’ One 
member to be appointed. 

“Supplemental to the solution of the question of standard 
consistency of standard mortars. Determination of con- 
ditions which will produce approximately similar densities 
in tension and in compression briquettes.’"" Richard L. 
Humphrey. 

4. “Investigation of the behavior of soft steel under ab- 
normally low temperatures.”’ Prof. George W. Bissell. 


5. “Methods of tests of welds and weldability."” One 
member to be appointed. 

7. “Collections of masses of material for the prepara- 
tion of standard piece tests, with special reference to 
axles, tires, springs (car), cast and wrought-iron pipes, as 
well as the separate parts of structures.’’ One member to 
be appointed. 


10. “Investigations of the most practical methods of po!- 
ishing and etching for microscopic study of wrought iron."’ 
Albert Sauveur. 


11 and 12. ‘‘Study of the relation of chemical composi- 
tion to weathering qualities of building stones. Study 
of the effect of the gases of combustion, especially sul- 
phurous acid. One member to be appointed. 

“Study of the relation of chemica! composition to weath- 
ering qualities of roofing slates." Prof. Mansfield Merri- 
man, 


14 “Netermination of rapid methods for determining 
conditions of constancy of volume of hydraulic bond ma- 
terials.” Richard L. Humphrey, William M. Maclay. 


15. ‘“‘In what manner can hydraulic bond materials be 
tested for tensile strength in the shortest period of time?” 
Wiliam W. Maclay, Dr. Charles F. McKenna, 


16. “Testing and evaluating the resolutions of the con- 
ferences relating to the determination of adhesion of hy- 
draulic hond materials.” Booth, Garrett & Blair and one 
member Still to be appointed. 


17. ‘‘Examination of propositions for the uniform deter- 
mination of the value of puzzolanas as mortars.” Two 
members to be appointed. 


19. “Investigation of the effect of fecal matter on the 
strength of hydraulic bond materials.’” Two members to 
be appointed, 


18. ‘‘Investigations of the causes of abnormal behavior 
of cements as to time of setting.” Two members to be ap- 
pointed. 

22. “‘How can the inspection of lumber assure protection 
against the growth of fungi (merulius lacrymans)?” Prof 
John B. Johnson. 


23. ‘‘Determinations of fundamental methods for testing 
lubricants (oils)."". One member to be appointed, 3 

“American Committee to report to the American Section 
on the present state of knowledge of impact tests.” Prof. 
W. K. Hatt, Chairman; Prof. Edgar Marburg, James 
Howard. 

These problems were taken up one at a time by the 
members and discussed in a general way. Mr, Henning 
first out!ined the process to be followed by the committees 
having the problems in charge. Each committee would 
first investigate the problem assigned to it, and then it 
would be presented to the Section, and finally by that 
body referred to the council. If agreeable the report 
woud then be considered in a general congress. To make 
the work of the most value it should be apportioned ac- 
cording to the desires and capabilities of the members, 
care being taken net to duplicate work already done. 
Probiem 7, he stated, wou'd require a careful study of what 
has been done in this country. 

Mr. M. White, who has charge of the Physical Labor- 
atory of the Bethlehem Iron Works, and was suggesied 
as a member of this committee to consider Problem 7, 
stated that as the work of his company was practically 
all done under special government specifications, Hmited 
by government inspection, it seemed to him advisable to 
appoint some one from a company doing a more commer- 
cial business. In discussing this, Mr. Henning pointed 
out that following the first meeting of the International 
Association, held in Switzerland, at which Capt. Carter, 
U. S. A., was present, the United States government had 
revised its specifications and had translated, printed and 
distributed copies of the ‘“‘Resolution of Conferences” of 
that and previous meeting to all its officers engaged 
in constructional work or testing. He had no doubt but 
that if properly presented and sufficient:y urged by the 
Bethlehem Co. the government would make other changes. 

In regard to Problem 17 it was decided that as the In- 
ternational Association had not included artificial cements 
it would be just as well to consider this as not including 
sag cements. Referring to Problem 18, Mr. Henning 
pointed out that this was a problem of special interest 
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to foreigners alone, and could be abandoned by the Ameri- 
can Section, since so few sewers were constructed in this 
eountry out of concrete. 

The other problems were read by title only, and it was 
suggested that there might be other practical problems 
which could and should be considered by the Section. If 
these were of general interest they could be brought to the 
attention of the International Association; if of local in- 
terest, they could be investigated separately by the Ameri- 
ean Section. At any time, however, inquiries could be 
transmitted abroad to obtain the benefit of foreign investi- 
gation, and the members should have no hesitancy in 
doing this or in suggesting problems for consideration. 

Dr. R. G. G. Moldenke thought that the list should in- 
ec.ude a problem dealing with the qualities and properties 
of cast iron. Our knowledge of cast iron, he stated, stood 
now about where our knowledge of steel was 15 years 
ago, and it was time something was determined definitely. 
Later Mr. Moldenke’s suggestion was put in form and 
adopted. 

By way of explanation Mr. Henning stated that there 
would be three editions of ‘Materials of Construction,” 
the official organ, published in English, French and 
German. In each one of these editions the con- 
tributed articles would be in the language in 
which it was originally written to insure ac- 
curacy and to preserve the original expression of the 
author. Other matter would be in English, French or Ger- 
man, according to the edition. Any American member 
desiring to contribute could do so, and his papers, if care- 
fuly prepared, would be welcomed by the editors of the 
journal. 

Mr. Henning also suggested that as no problem including 
an examination and study of impact testing machines and 
impact testing had been included, it should be done, and he 
stated that this test was used to a large extent and very 
successfu:ly abroad; but that in this country it was in a 
very crude state, and very infrequently employed. Mr. 
Wm. R. Webster disputed this rather sweeping assertion, 
stating that during his experience he had personally in- 
spected several thousand tons of steel rails, using an im- 
pact apparatus which gave fairly accurate results. Mr. M. 
White, of the Bethlehem Iron Co., stated that his expe- 
rience with impact testing machines had been anything but 
satisfactory, and after considerable experimenting with two 
such machines made by the Bethlehem Co., one in the 
works and the other in the laboratory, he was more than 
ever at sea. Such tests gave absolutely misleading re- 
suits. He had found bars with little or no elongation 
which gave good impact results and other bars with con- 
siderable elongation which made a very poor showing un- 
der the impact test. Nowadays it was not a question of 
absolute breaking so much as the fatiguing of metals; 
a question of how long would such materials stand and 
not altogether how much they would stand. For these 
reasons the drop or impact test, which practically tested 
the duc .ility of a metal, was not in the best repute. Mr. 
J. A. Riehle remarked that Mr. Howard, of the Water- 
town Arsenal, had designed an impact machine which was 
being manufactured by Wm. Seilers & Co. Attention was 
also called to several other machines, notably one at the 
Watertown Arsenal, built by the government, and one 
built by Mr. S. Bent Russell, and described by him in the 
Proceedings of the American Society of Civil Engineers. 

In repty to the question whether the foreign sections of 
the International Association were considering impact 
testing machines, Mr. Henning said that they were, par- 
ticularly in France, where Mr. Barba was conducting a 
long series of experiments. Russia also used this test 
largely. Prof. Merriman considered the subject one of 
live interest about which little was known and about which 
more should be known. Continuing the discussion, Mr. 
Kreuzpointner remarked that the few breakages of car 
axles and wheels afforded an indication that the principle 
employed in the “drop test’’ was scientifically correct, and 
that such a test answered very well for commercial pur- 
poses, although it could not as yet be claimed as a reliable 
quantity test. Upon the motion of Mr. Henning, it was 
finally decided to appoint a committee of three to study 
this question and see what has been accomplished by for- 
eign investigators. 

As this ended that portion of the programme assigned to 
the afternoon session, the delegates and guests adjourned 
in a body to the Hotel Lafayette for dinner, so that they 
could convene promptly~for the evening session, called for 
8 o'clock. 

Evening Session. 

Immediately after cal‘ing the meeting to order for the 
evening session, Prof. Merriman announced Profs. W. H. 
Hatt, of Purdue University, and Edgar Marburg, of the 
University of Pennsylvania, as two of the committee of 
three on Impact Testing, the third member to be announced 
later. The discussion of the topic “The Relation of the 
International Association to Producer and Consumer” 
was taken up, and in the absence of Mr, Dudley, Mr.W. R. 
Webster presented a brief paper, in which he said: 

The International Association for Testing Materials occu- 
pies a neutral position to the producers and consumers, 
where the specifications, methods of testing, and methods 
of manufacture can be freely discussed by all parties, with 
the view of eventually adopting uniform specifications for 
each class of material. 


The American Section of this Association, by showing 
the American manufacturers and consumers that it has 


practical work in view, will at once secure the co-opera- 
tion and assistance of both parties. We are all much in- 
terested in seeing the American export trade increased, 
provided our materials, bridges, locomotives, etc., are 
shown to be as good, or better, than those produced in any 
other country. 

At the present time the American manufacturers of steel 
and bridges are very much handicapped by some of the 
foreign specifications. In the first place, rails will not be 
accepted that contain more than .06% of phosphorus, and, 
in the second place, in many cases, basic open hearth 
steel will not be accepted for bridges. The railway com- 
panies are generally represented by consulting engineers, 
who insist that these conditions are complied with, al- 
though, in some cases, after investigation, they have ac- 
cepted American practice. Are these gentlemen right to 
reject rails that contain over .06% phosphorus, and in 
refusing to use basic open hearth steel in their bridges, 
or, is the practice in this country right, which allows, in 
most cases, the use of rails containing phosphorus up to 
.10%, and either acid or basic open hearth steel in our 
bridges, provided the physical tests are satisfactory? It 
is right here that the American Section ef this Association 
ean be of great service, both to the manufacturer and 
consumer, by taking up these specifications. If the steel 
makers will give us freely all the information that we 
may ask on these matters, and our railway companies and 
their engineers wi:l do the same, then we can put this 
information in proper shape, and bring the whole matter 
before the International Association. 

If it can be shown that the American basic open hearth 
steel, made from our relatively low phosphorus iron, is 
as reliable as the acid open hearth steel made in this or 
any other country, there is no reason why the Interna- 
tional Association should not approve of its use in bridges. 
And, if it can also be shown that our rails made of steel 
containing phosphorus up to .10%, which meet all the 
conditions of service in this country, and in other countries 
where they have been used, are as reliable as any rails 
made in other countries, there is no reason why the In- 
ternational Association should not also approve of the use 
of rails containing phosphorus up to .10%, provided, of 
course, that they meet all of the physical tests called for. 


Discussing the subject, Mr. White stated that the Beth- 
lehem Tron Co. made little basie steel. There was a 
prejudice against this kind of steel just as there had been 
against Bessemer steel, and it would take time to make 
people believe otherwise. In this country we use better 
pig iron to start with, and produce better steel, which 
could hardly be catled acid steel when refined on a basic 
hearth. In response to a question, Dr. Moldenke said 
that a good test to determine basic or acid steel was the 
price. However, the province of the society was to select 
methods of testing either material rather than to deter- 
mine which was one or the other. 

Mr. H. V. Wille, Engineer of Tests of the Baldwin Loco- 
motive Works, then read a paper and presented a number 
of photographs to show that the extent of segregation and 
the number of blowholes in steel ingots was not influenced 
by the process of manufacture, but were governed entirety 
by the shape and size of the ingot and the manner in 
which the steel was poured. 

The discussion, which had begun to wander, was brought 
to the original topic, and Mr. R. W. Lesley summed up 
the matter in a business-like manner, saying, in sub- 
stance, that times are international, especially for the 
United States, and our expansion in connection with re- 
cent events required that we become more international. 
In some industries and countries old methods are main- 
tained, not because they are best, but simply because 
they are old methods. This was particularly true of some 
of the European countries, and it was a function of the 
American Section of this Association to try and have 
specifications and rules so altered that our goods, which 
were better and more cheaply manufactured, could be 
sold unrestricted by technicalities, both at home and 
abroad. In addition, international testing, to be a suc- 
cess, must be fairly permanent, nor should the reputa- 
tion of the manufacturer be ignored in making awards. 

On the same subject Mr. Henning said: 


We cannot meet foreign markets unless we know foreign 
specifications, and it is the object of the American Section 
to develop and assist in the formation of a similarity of 
methods which would give this understanding. This should 
have an air of permanency to be of real value. Another of 
its missions was to educate foreign countries up to an 
understanding of what we were doing and could do. Abroad 
the United States was little known, and less understood, 
at least from the standpoint of its possibilities. And, un- 
fortunately, this ignorance existed among engineers as 
well as other classes. There they are so absorbed in their 
own little systems and methods that they have no, time 
for anything else, and could not realize our seemingly ex- 
aggerated statements. One of the prime objects is, there- 
fore, to bring the producer and consumer together and 
convince the foreign sections of the truthfulness of our 
statements, the value of our methods and the quality of 
our products. Our manufacturers can underbid foreign 
manufacturers, and our goods can fill the bill, but it is 
necessary for our manufacturers to tell what can be done, 
and from the foreign members we can learn what is 
wanted. The same is true on this side, hence the need 
of a close relation between the manufacturer and the con- 
sumer, or his agent the consulting engineer. There is 
no danger of foreign invasion of our markets, owing to 
our natural advantages, our better quality of labor, and 
the fact that there was always a chance for advancement. 

It was the opinion of a majority of those present that 
American manufacturers were trying to meet requirements 
as far as they could under existing circumstances, and 
that there was no doubt but that they would gladly assist 
the formulation of standard specifications when properly 
approached. 

Mr. Humphrey suggested that the discussion should not 
be limited to steel manufactures alone, but should include 
all the structural branches, as was intended in the name 
of the Section. 

As an indication of the need of standards of some sort, 
Mr. Kreuzpointner mentioned an incident which had come 


under his observation. A boiler shop which was forced to 
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build boilers under nine different sets of sp ifications 
while it is generally admitted that the conditions in 4) 
boilers are practicaly the same, so much s0 tha: one et 
of specifications would have done in this or any «ther shop 
and the time, energy and money spent in fu!5)); 

other erratic specifications could be spent in 
the methods and materiats used in the standaré - 
tions. The trouble seemed to him to rest lar-.; 


venience. 

Mr. R. W. Lesley spoke on the same topic ‘rom the 
cement manufacturers’ standpoint. He had mai» 4 col- 
lection of specifications submitted to him to bid on, and 
there were 92 specifications for Portland cemen: ang 52 
for natural cements. Abroad six of the gres' cement 
manufacturing countries, turning out some 00.0% 
bbls. of cement per year, were content with si sets of 
specifications. ° 

Prof. Marburg took a somewhat opposite view, ana said 
that while standard methods of testing and standar4 spe- 
cifications would be a good thing for the manufacturer, 
there was a question as to their benefit to the consumer. 
It was true that the muttiplicity of specifications and tests 
now extant did put the manufacturer to expense ang 
trouble, but it was also true that difficult specifications. 
if prepared by an engineer knowing his business, and not 
made too difficult, caused the manufacturers to improve 
their products. The difference in specifications was to be 
expected on account of the almost uncertain knowledge 
we have of most of our materials. From his point of 
view the formulation of a collection of standard specifica- 
tions for all materials would not be accomplished as 
rapidly as some expected. However, the objects of the 
society were good, and there was an ample field for work. 

Mr. Chas, T. Davis, Assistant Chemist, Reading R. R., 
mentioned an experience the Reading had had with differ. 
ent specifications for the material used in railway con- 
struction. Circular letters were sent to all roads in the 
country, having over 900 miles of track, asking for speci- 
fications of all materials used. The number of different 
replies received was remarkable. 

Barlier in the discussion Mr. Kreuzpointner had stated 
that for 14 years the Pennsylvania R. R. had kept records 
of all boiler material, and that its present boiler specifica- 
tions were based upon these data. Mr. Davis called at- 
tention to this, and stated that the Reading road had also 
kept simi:ar records. The limits allowed by the two roads 
was appreciably different. This was mentioned merely to 
call attention to one of the many difficulties likely to arise 
in the future. 

In answer to a question about time of meetings and how 
the proceedings would be published, it was stated that 
meetings wou:d be yearly, as stated in the by-laws, unless 
special meetings were called by the Executive Committee. 
The reports undoubtedly will be published either abroad or 
in a special proceedings on this side. Just at present a 
consideration of this point was deemed premature. 


NATURAL GAS IN INDIANA is considered in the last 
report of the State Geologist, and Mr. J. C. Leach, as su- 
pervisor of natural gas, says: 

The natural gas field of the state original embraced al- 
most 3, sq. miles. To-day the productive area is less 
than half that size. The average rock pressure was in the 
beginning 325 Ibs., to-day it is less than 200 lbs. In the 
heart of the field, an area of 250 sq. miles, located in 
Grant, Madison. Blackford and Delaware counties, the pres- 
sure decreased 30 Ibs. in 1897, and now averages but 215 
lbs., while in these four counties, which are the most pro- 
ductive of the entire field, the average pressure is but 200 
lbs. The decrease in rock pressure, added to that of an 
exhaustion of one-half of the original productive area and 
the constant encroachment of salt water toward the center 
of the field, all pdint to the final exhaustion of the supply. 


> 


CHINESE SALT-WELL BORING PROCESSES, says 
“The Engineer,” are slow but usually effective. The salt wells 
and petroleum wells cover an area of about 2,500 sq. miles 
in the Setchouen, Yunnan and Shansi districts, and about 
1,200 salt wells are now worked by companies or families. 
These wells are from 6 to 8 ins. diameter and from 575 to 
nearly 1,200 ft. deep, through rock. The drilling instru- 
ment resembles a string of thick iron sausages, with @ 
strong tempered steel point. The cable is made of thin 
strips of bamboo, not twisted, and is worked from the end 
of a strong, elastic rod, resting on a roller and with &@ 
small platform at one end. The free end of the rod is 
worked by four or more men like a see-saw. The dri!! is 
withdrawn from time to time and water is poured in the 
hole, and the muddy liquid is extracted by a bamboo p's- 
ton. To prevent the walls from caving in, cylinders of cy- 
press wood are used, connected by nails. If the cable breaks 
it is fished up by a variety of ingenious hooks patiently ap- 
plied; and if the iron perforator breaks, it is pounded out 
of the way by the slow fall of heavy weights. While ne 
ordinary well can be bored in 6 to 10 years, some wells 
have required 40 years of incessant toil. The salt brin- 's 
extracted by a bamboo cylinder with a valve in the bot- 
tom, hoisted by a bamboo cable rolling over a smal! wheel 
and around a huge horizontal wheel, with buffaloes 35 
motive power. Jad 
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